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Which comes first. ..the lightning or the rain? 


The Visicorder Oscillograph directly 
records electrical charges in the at- 
mosphere. 

What effect do electrical charges 
on the atmosphere have on cloud for- 
mation? What causes cloud droplets 
to grow into raindrops? Why does 
one cloud produce rain while another 
does not? 

These questions are being answer- 
ed in part by a Model 1108 Honey- 
well Visicorder Oscillograph, shock 
mounted in a C45 Beechcraft, flown 
15,000 feet over cloud formations 
above an electrically-charged air- 
space in Central Illinois. 

The Illinois State Water Survey 
has scattered a network of 50 rain 
gages across about 400 square miles 


downwind from 30 miles of small 
stainless steel wire stretched in a grid- 
like pattern 30 ft. above the ground. 
Seven power supplies energize the 
wire to about 20,000 volts with each 
supply having an output of 1 to 3 
miiliamperes. 

Timelapse sky cameras, radar, 
and other observatory equipment 
make records of electrical fields, 
vyind speed and direction. A low-fly- 
ing Piper traces the plume of electri- 
cal charge as it rises from the 
ground; the Visicorder at 15,000 feet 
measures the movement of the 
charge in the higher air, how and 
where it scatters or dissipates, and 
what effect it has on the growth of 
cloud droplets. 


Maybe your research project is 
not as glamorous as these weather 
studies, but if it is at all complex, or 
requires high speeds or sensitivities, 
or if you need to record many para- 
meters simultaneously— or directly 
— the amazingly versatile Visicorder 
can do your job. 

The schematic diagram of these 
cloud studies will give you an idea 
of the many capacities of the Vise 
corder. 

For more details about the Model 
1108 (24 channels) and other Honey- 
well Visicorders, write Minneapolis- 
Honey well, Heiland Division, 4800 E. 
Dry Creek Road, Denver 10, Colorado. 
Our DDD phone number is 303-794- 
4311. 


Honeywell 
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CAPABILITY 

MEANS 

ENGINE 

STARTING 




Light weight, reliability, versatility and long-life between overhauls — 
you get them all with Vickers hydraulic starting systems. 

Light and Rugged — For example, the starter now in production for 
the T55 engine installed in the U. S. Army's HC-1B helicopter weighs 
only 14 pounds . . . has completed qualiflcation tests and has demon- 
strated reliable field performance. The HC-IB is now in production at 
the Vertol Division of The Boeing Company. 

Main Engine or Auxiliary Use — The dual role of hydraulic starters 
makes them ideal for self sufficient systems. On the HC-IB helicopter, 
a small turbine engine with a Vickers hydraulic pump comprises the 
APU. With the main engines off, it not only provides utility hydraulic 
power but electrical power as well. Hydraulic power for starting the 
main engines is supplied by the same APU. 

For more information on Vickers hydraulic starters to match the 
full range of turbine engines, contact your Vickers application engineer 
or write to Vickers Incorporated, Detroit 32, Michigan. Ask for 
Bulletin A-5270. 
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POWER TRANSMISSION 
POWER CONVERSION 
FLUID TRANSFER 


SILICONE RUBBER News Irom D, 
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Here’s how 
Silastic works 
for you 

Rubber unaffected by molten metal? Why 
not? Silastic®, the Dow Corning silicone 
rubber, remains flexible and stable at 500 F 
. . . works for years at this temperature 
. . . can be used at higher heat levels for 
shorter periods. 

This inherent heat stability works for 
designers in oven door gaskets, missile seals 
or engine gaskets. Just one of many impor- 
tant properties of Silastic. Others are listed 
below. Manufactured parts readily avail- 
able from most rubber companies. 


Properties of Silastic that can work for you 
FLEXIBLE AND STABLE from —130 to 500 F 
RESISTS PERMANENT DEFORMATION 

from — 130 to 500 F 
HICH DIELECTRIC STRENGTH Under 

adverse conditions 
INERT to OXYCEN, ozone and many 

common chemicals 

RETAINS STRENCTH AND SHAPE when 

soaked in oils, fuels and solvents 
UNAFFECTED BY MOISTURE 

DOESN’T CRACK OR CHECK from weathering 
little deterioration due to radiation, 

age or thennal cycling 


on. Midland, Michig 
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AEROSPACE CALENDAR 


Oct. 22-23— Joint Meeting, Canadian Aero- 
nautical Institute— Institute of the Aero- 
space Sciences, King Edward Sheraton 
Hotel, Toronto, Canada. 

Oct. 22-24— East Coast Conference on Aero- 
space and Navigational Electronics, Insti- 
tute of Radio Engineers, Emerson Hotel, 
Baltimore, Md. 

Oct. 22-24-Annual Meeting, National Aero- 
nautic Assn,, Statlcr-Hilton Hotel. Wash- 
ington, D. C. 

Oct. 24-26— Annual Meeting & Exposition, 
Society for Experimental Stress Analysis, 
Hotel Schroeder, Milwaukee, Wis. 

Oct. 25-27—1962 Electron Devices Meeting, 
Institute of Radio Engineers, Sheraton 
Park Hotel, Washington, D. C. 

Oct 26-27— 17th Midwest Quality Control 
Conference, American Society for Quality 
Control, Denver Hilton Hotel, Denver'. 

Oct. 28-31— 17th Annual Transportation Si 
Logistics Forum, National Defense Trans- 
portation Assn., Sheraton-Palace Hotel, 
San Francisco, Calif. 

Oct 29-Fourth Annual Western Technical 
Conference, American Institute of Elec- 
trical Engineers. Biltmore Hotel, Los 
Angeles, Calif. 

Oct. 29-30— Aerospace Fluid Power Confer- 
ence, Pick-Fort Shelby Hotel, Detroit, 
Mich. Sponsor: Aerospace Division, 
Vickers, Inc. 

Oct. 29-30— Meeting on Large Rockets, In- 
stitute of the Aerospace Sciences. El 
Dorado Inn, Sacramento, Calif. 

Oct. 29-31— Symposium on Dynamics of 
(Con tinned on page 1) 




whatever you tell it! 


Friden Flexowriters® permit the use 
of 5, 6. 7 or 8-channe| tape, each of 

tape code. The 8-channel tape per- 
mits binary coded -decimal coding 
of the integers and provides the 
added facility of parity checking. 

barely starts there. It is designed 
with a reading and punching mat- 
rix that gives you almost unlimited 
flexibility of code format. 

For instance. Flexowriters are used 
in pattern recognition research, for 
they permit recording in punched 
tape (a form directly usable by 
many other machines) of X and Y 
coordinates of every pattern detail 
recorded. 

The Flexowriler's code format flex- 
ibility permits almost any type of 
control data preparation and tape 
listing in the design of closed-loop 
control systems. Further, since it 
can record from transducers, both 


digital and analog data, in a form 
that can be manipulated and uti- 
lized by other machines, the Flexo- 

parl of many new control systems. 



To fully investigate the Friden 
Flexowriter. call your local Friden 
representative. Or write: Friden. 
Inc.. San Leandro, California. 
THIS IS PRACTIMATION: prac- 
husiness and industry. 

Friden 
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new achievements in protection for inertial guidance systems 


Today’s inertial guidance systems are engineering triumphs. ■ Maintaining 
their on-target accuracy in severe environments requires a similar triumph. 
This ranks as the most demanding, most sophisticated challenge in vibra- 
tion/shock/noise control. ■ Lord has met this challenge. Elastomeric 
suspensions have been engineered to assure reliability for our nation's fore- 
most weapons systems: Atlas, Titan I and II, Polaris, Hound Dog, Skybolt, 
Centaur, X-15, submarines and surface ships. And, Lord systems also pro- 
tect guidance computers on Atlas, Pershing and Centaur. ■ Now under 
development at Lord are even more sophisticated systems to protect the next 
generation of inertial navigators. This explains in part why you can expect 
more from Lord when you have to protect sensitive equipment. Contact: 
Lord Manufacturing Company, Erie, Pa. Field Engineering Offices in 
principal cities. In Canada: Railway & Power Engineering Corp., Ltd. 



AEROSPACE CALENDAR 


(Continued from page 5) 
Manned Lifting Planetary Entry. Phila- 
delphia. Pa. Attendance limited; for in- 
formation: Sinclairc M. Scala, General 
Chairman, Room M7025A, General Elec- 
tric Co.. MSD, Valley Forge Space 
Technology Center, Box 8555, Philadel- 
phia 1, Pa. Co-sponsor: AFOSR. 

Oct. 29-Nov. 1— 58th Meeting National 

space P Industries Assn., Ko Ko ' Motel, 
Cocoa Beach. Fla. 

Oct. 29-Nov. 2— 22nd National Convention, 
Society for Nondestructive Testing, Com- 
modore Hotel, New York, N. Y. 

Oct. 29-Nov. 2-World Metal Show & Na- 
tional Metal Congress, American Society 
for Metals, Coliseum and Hotel Biltmore, 
New York, N. Y. 

Oct. 29-Nov. 2— International Symposium, 
"Basic Environmental Problems of Man 
in Space." UNESCO House, Paris. 
France. Sponsors: International Astro- 
nautical Federation; International Aca- 

Oct. 30— Supersonic Commercial Transport 
Metals Symposium, Metallurgical Society, 
Statler-Hilton Hotel, New York, N. Y. 

Oct. 30-31-National Conference on Space- 
borne Computer Engineering, IRE, Dis- 
neyland Hotel, Anaheim, Calif. 

Oct. 30-Nov. 1-Eighth Tri-Service Confer- 
ence, Armour Research Foundation, Chi- 
cago, 111. Sponsors: U. S. Army, Navy 
and Air Force. 

Oct. 31— Symposium: Oxidation of Tung- 
sten and Other Refractory Metals, Statler 
Hilton Hotel, New York, N. Y, Sponsors: 
Metals and Ceramics Laboratory, Aero- 
nautical Systems Division, Wright-Pattcr- 
son AFB; Metallurgical Society. 

Oct. 31-Nov. 3-Ninth Annual Symposium, 
American Vacuum Society. Statler Hilton 
Hotel, Los Angeles. Calif. 

Nov. 1-Annual Meeting, General Aviation 
Safety Committee. National Safety Coun- 
cil, Conrad Hilton Hotel, Chicago. III. 

Nov. 1-2— Chem Ironies Conference, Ameri- 
can Society for Quality Control, Statler 
Hilton Hotel, New York, N. Y. 

Nov. 1-2-Sixth National Conference, Prod- 
uct Engineering and Production, Institute 
of Radio Engineers, Jack Tar Hotel, San 
Francisco, Calif. 

Nov. 2-3— Advanced Technology Sympo- 

Society of Mechanical Engineers, Univer- 
sity of New Mexico, Albuquerque, N. M„ 
in cooperation with AFSWC-Kirtland 

Nov. 4-7— 14th Annual Conference on En- 
gineering in Biology* and Medicine, Con- 
rad Hilton Hotel, Chicago, 111. Spon- 
sors: Institute of Radio Engineers; Amer- 
ican Institute of Electrical Engineers; In- 
strument Society of America. 

Nov. 5-7— Symposium on Protection Against 
Radiation Hazards in Space, Gatlinburg. 
Tcnn. Co-sponsors: Oak Ridge National 
Laboratory; NASA Manned Spacecraft 
Center; American Nuclear Society. 

Nov. 5-7— Northeast Electronics Research 
and Engineering Meeting, Institute of 
Radio Engineers, Commonwealth Armory 
& Somerset Hotel, Boston, Mass. 

(Continued on page 9) 


Pulsed amplifier klystrons, with a history of reliable long life performance in early 
warning systems, are part of the extensive line of Litton microwave tubes and 
display devices. San Carlos, California. Europe: Box 110, Zurich 50, Switzerland. 

E LITTON INDUSTRIES 

ELECTRON TUBE DIVISION 



PROBLEMATICAL RECREATIONS 140 



Find a three digit number that is the sum of the cubes of its 
digits ( abc = a a + b 3 + c a ) . - Contributed 


High-level positions in applied research exist at our Data Sys- 
tems Division for engineers, mathematicians, and scientists with 
advanced degrees. Experience may be in electromagnetic theory, 
high-speed circuitry, new memories, information theory, systems 
concepts, logic, electrochemistry, integrated circuits. The work 
is in advanced tactical systems. To arrange for an interview 
contact Mr. William P Short. 

answer to last week's problem: Dr. LaRouche was buying 
numbers (for doors, gates, etc.) and the price was 10 cents 
per digit. 

An Equal Opportunity Employer 

m LITTON SYSTEMS, INC. 

Data Systems Division 
Canoga Park, California 
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420 CONTACTS 

o PER SO. 
INCH 


MINIATURIZATION IN A NUTSHELL 


CANNON MICRO-D PLUGS 


FOR MICROMINIATURE APPLICATIONS 



IMAGINATIVE ENGINEERING FORTHESPACE ERA. 


Cannon Micro-D Plugs are especially designed for 
applications where highly reliable, extremely small, 
lightweight plugs are required... will meet or ex- 
ceed the applicable environmental requirements 
of MIL-C-8384B. They can be used for rack and 
panel, cord to panel, cord to cord, or printed board 
applications — can be dip soldered directly to 
printed circuit boards. The Micro-D employs 


Micropin® and Microsocket® contacts, giving a 
contact spacing on .050" centers allowing a con- 
tact density of up to 420 contacts per square inch. 
In addition to the Micro-D, these high density 
contacts can also be utilized for Printed Board 
Applications, Interconnecting Wafers, Micro 
Modules, Welded Electronic Packages, and many 
others. For complete information write to: 


CANNON ELECTRIC COMPANY, 3208 Humboldt Street, Los Angeles 31, Calif. 


JCANNON 
9 . PLUGS 
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(Continued from page 7) 

Nov. 5-16— 16th Air Transport Manage- 
ment Institute, School of Business Ad- 
ministration, The American University, 

Washington, D. C. 

Nov. 7-8— Symposium on Lasers and Appli- 
cations. Antenna Laboratory, Department 
of Electrical Engineering, Ohio State Uni- 
versity, Columbus, Ohio. 

Nov. 7-9— International Air Cargo Forum. 
Dinklcr-Plaza Hotel, Atlanta. Ga. Spon- 
sors: Institute of the Aerospace Sciences; 

Society of Automotive Engineers, 

Nov. 12— Wings Club Annual Dinner. 

Americana Hotel, New York, N. Y. 

Nov. 12-15— International Air Transport 
Assn.'s Sixth Public Relations Conference, 

Shorcliam Hotel. Washington. D.C. 

Nov, 12-15— Eighth Annual Conference on 
Magnetism and Magnetic Materials. In- 
stitute of Radio Engineers, Pcnn-Shcraton 
Hotel. Pittsburgh, Pa. 

Nov. 13-M— Retardation and Recovery Sym- 
posium. Imperial Motel, Dayton. Ohio. 

Sponsor: Aeronautical Systems Division's 
Flight Accessories Laboratory-. 

Nov. 13-18— 17th Annual Meeting and 
Space Flight Exposition. American Rocket 
Society. Pan Pacific Auditorium, Los 
Angeles, Calif. 

Nov. 16-17— Second Canadian Institute of 
Radio Engineers Symposium on Com- 
munications, Queen Elizabeth Hotel, 

Montreal, Canada. 

Nov. 19*20— Mid- America Electronics Con- 
ference, Institute of Radio Engineers. 

Hotel Continental, Kansas Cits. Mo. 

Nov, 26-27— Western States Section Meet- 
ing, The Combustion Institute, Aerojct- 
Ceneral Corp.. Sacramento. Calif. 

Nov. 26*29— Annual Coordinated Meetings: 

American Nuclear Society, Atomic In- 
dustrial Forum, and joint AtornFair. 
Shcraton-Park and Shorcliam Hotels, 
Washington, D. C. 

Nov. 27-29— 40th Meeting, Aviation Distri- 
butors and Manufacturers Assn.. The Ken- 
ilworth, Miami Beach, Fla. 

Nov. 28-30—1962 Ultrasonics Symposium. 

Institute of Radio Engineers, Columbia 
University, New York, N.Y. 

Dec. 4-6— Fall Joint Computer Conference. 

Sheraton Hotel, Philadelphia. Pa. Spon- 
sors: .American Federation of Information 
Processing Societies; Institute of Radio 
Engineers. 

Dec. 6-7— Vehicular Communications Con- 
ference, Institute of Radio Engineers. 

Disneyland Motel, Los Angeles. Calif. 

Dec. 10-12— Conference on VTOL Aircraft, 

New York Academy of Sciences. Henry 
Hudson Hotel, New York, N.Y. 

Dec. 17-18— Symposium: Structural Dyna- 
mics Under High Impulse Loading. i 

Wright-Pattcrson AFB, Ohio. Co-spon- 
sors: Air Force Office of Scientific Re- | 

search (Mechanics Division); Aeronautical 
Systems Division. 

Dec. 26-31— Space Physics Meeting, Ameri- 
can Rocket Society and American Assn, 
for Advancement of Science, Philadel- 
phia. Pa. 

Jan. 21-23— 31st Annual Meeting (including 
Wright Brothers Lecture), Institute of 
the Aerospace Sciences, Hotel Astor, New 
York, N. Y. 


Destined for air 
-or outer space! 

These missile, rocket and jet engine components are 
typical of the many such parts being produced in Taylor 
Forge plants today. 

As requirements in the field have become ever more 
exacting, Taylor Forge has become increasingly known 
and respected as a supplier of fine forgings on a produc- 
tion basis. Jet and nuclear engine components, missile 
and rocket hardware, spacecraft structural members and 
a great variety of other forged, rolled and extruded parts 
of more usual, but equally exacting specifications, today 
make up an important part of Taylor Forge business. 

The unsurpassed facilities of Taylor Forge. ..the 
particularly large and varied assortment of presses, ham- 
mers and ring rolling mills... the related heat treating, 
machining and testing equipment ... the engineering and 
technical skills accumulated across more than 60 years of 
forming hot metals— all these provide assurance of highest 
quality and complete satisfaction. 

Yes, Taylor Forge has the answer to your require- 
ments for production forgings ... in any forgeable metal 
including titanium, tungsten, nickel base alloys such as 
Hastelloy C or Inco 718, and many other costly or hard- 
to-work materials. 

Be sure to submit your inquiries to Taylor Forge 






TAYLOR FORGE 
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TRADITIONALLY DEPENDABLE 
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WHEN IT 
MUST BE LIGHT 
YET RIGID , 

USE MAGNESIUM 
FORGINGS 


Where stiffness, bending 
strength and resistance to 
buckling are major design 
considerations, magnesium 
forgings stand alone among 
structural metals. And they make 
possible weight savings of 15% 
or more over the next lightest 
metal. In sturdier sections, 
lowered stress levels mean 
longer fatigue life. 

Magnesium alloys work-harden 
readily to give high strength 
forgings without heat treatment. 
Good metal flow permits 
optimum strength in critical 
areas and close-tolerance, 
draftless forgings. 

Qualified forge shops nationwide 
work Dow magnesium billet 
and ingot to your specifications 
and help with design and 
development. For their names, 
write The Dow Metal Products 
Company, Division of 
The Dow Chemical Company, 
Dept. M-50X, Midland, Mich. 



THE DOW METAL 


'RODUCTS COMPANY 


In developing the full measure 
of strength-to-weight 
advantage inherent in forgings 
of Magnesium, no other single 
factor quite equals the 
techniques perfected by 
Wyman-Gordon through 

light metals. Here total 
capabilities . . . production 
facilities . . . and metallurgical 
research are uniquely oriented 


degree of structural integrity 
into every Magnesium part 
carrying the W-G forging 
mark. Here, too, is a backlog 
of design experience covering 


Wyman-Gordon unchallenged 

state-of-the-art counsel on any 
Magnesium forging problem. 


...AND WHEN 
MAGNESIUM PARTS 
MUST PERFORM 
WITH UNFAILING 
DEPENDABILITY 
MAKE SURE 
THEY ARE FORGED 
BY WYMAN-GORDON 


WYM 
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FORTRAN SPOKEN HERE 




FORTRAN II AND OTHER 
IMPORTANT COMPUTER LANGUAGES 
ARE AVAILABLE FROM OUR 

RPC-4000 

PROGRAM LIBRARY. 

Your Fortran-trained personnel, any Fortran or other programs you already may have, and our entire Fortran 
Program Library can be profitable with your RPC-4000. □ The RPC-4000 speaks your language if you’re look- 

ing for capacity. Listen. 8008 word memory-over 4000 more than other computers in its class. Computing speeds 
up to 230,000 operations per minute. Desk-size, completely transistorized. 30,000 characters per minute input 
- 18,000 characters per minute output. □ It wouldn't be gentlemanly to tell you precisely how competing 
computers (don't) measure up to these statistics. Let’s just say that the RPC-4000 provides the largest mem- 
ory, greatest problem-solving capacity and flexibility in the low- or medium-priced field. Or in desk-size com- 
puters. It’s actually a desk-size computer with room size computer capacity. □ But is it easy to operate? 
Answer: Even non-technical personnel can program and operate the RPC-4000. You can master it yourself 
in one day-and deliver yourself from dependence upon a computer programming specialist. (More than 3000 
students were taught programming in less than one day with PINT, an interpretive routine developed especially 
for the RPC-4000 by Purdue University. A film of this training will be shown on request). The RPC-4000 plugs 
into conventional outlet. Requires no expensive installation. □ There’s also RPC-4000’s own Program Library, 
the most extensive in its class. Chances are the program you need is already there. Other programs and 
money-saving information come to you from one of the largest and most active users' organization (POOL) 
in the computer industry. For more information, write Commercial Computer Division. 

(§B> 

PRECISION 

COMMERCIAL COMPUTER DIVISION/GENERAL PRECISION, INC./BURBANK, CALIFORNIA 



UNITED JETS... 

FAR AHEAD IN BUSINESS TRAVEL 


United jets arrive and depart well over 400 
times a day from the top five markets alone . . . 
New York, Chicago, Los Angeles, San Francisco 
and Washington-Baltimore. In these key 
markets, United has nearly twice as many jet 
departures and arrivals as the runner-up airline. 

But the world’s largest jet fleet . . . and 
frequent jet schedules . . . are only part of the 
United story. United has the finest service to 
the business centers of the U. S. For example: 
United serves the aerospace industry— United 
serves 18 of the 23 major centers of the aero- 
space industry . . . more than any other airline. 


United serves more U. S. cities by jet— when you 
are traveling on government business the best 
way to get jet speed and convenience is to make 
one call ... to United. 

United has new transcontinental service-on your 
next coast-to-coast flight make your reservations 
on one of the frequent nonstop flights provided 
by United’s DC-8 Mark IV Jet Mainliner®. 

Whenever you or your products travel by air 
—specify United Air Lines. Your local United 
sales office will be glad to serve you. 

model equipped with more powerful JT-4 nnd turbofnn engines 


UNITED 


WORLD'S LARGEST JET FLEET / THE EXTRA CARE AIRLINE 


NEW HOPE FOR UNDER DEVELOPED NATIONS RESDLTING FROM DASIC SPACE RESEARCH 


Lunar and space missions such as Proj- 
ect Apollo seldom seem, in their far-out 
glamour role, to be closely related to 
that great fundamental . . . mankind. Yet 
one single aspect of the Apollo program 
—fuel cclls-holds a vast amount of 
hope. Especially for under-developed 
nations. 

Often referred to as "continuous bat- 
teries,” fuel cells convert chemical energy 
directly to electrical. They are the newest 
power sources to emerge from scientific 
research into the realm of practical en- 
gines. The specific cell system aboard 
Apollo will be a Hydrox® unit, reacting 
hydrogen and oxygen, and is the result 
of research at Leesona Moos Labora- 
tories, one of the first in America to 
undertake studies on fuel cells. Hydrox 
will supply electrical power for vehicle 
control, communications, and numer- 
ous other power needs aboard this lunar 
mission. Marking the first such use of 
these new power sources, the Hydrox 
installation will inaugurate a new age 
in the generation of electrical power. 
Final engineering and manufacture of 
the units for Project Apollo will be 
carried out by Pratt & Whitney Division 
of United Aircraft, under license from 
Leesona Corporation. 

But space missions are only the first 
part of the story. At the same point in 
time that Leesona Moos began studies of 
Hydrox fuel cells, a concomitant project 
was undertaken to develop an even more 
advanced system... a cell using air as 
oxidant and inexpensive hydrocarbons 


or their derivatives as fuels. These hy- 
drocarbon-air (Carbox®) and mixed- 
gas/air (Aminox tM ) developments of 
Leesona Moos do not require reactants 
of high purity, and are very flexible 
from a logistics point of view. Low cost 
and readily available fuels are used, and 
the universal oxidizer— air— supplies the 
other portion of the reaction mix. Be- 
cause the fuel cell is an extremely effi- 
cient engine— efficiencies of up to 70% 
are attainable, vs. 30% for a conventional 
diesel— the result is an exciting new 
means of generating electrical power at 
low operating expenditure. Pratt & 
Whitney Aircraft in the United States, 
and Energy Conversion Ltd.,* of Eng- 
land, are carrying out further develop- 
mental engineering on these systems 
under license from the Leesona Corpo- 

These new Leesona power sources, of 
high efficiency and low fuel costs, can 
readily be seen to provide the world 
with an entirely new type of electric 
generator. Fuels of the hydrocarbon 
variety are fairly abundant throughout 
the world. The fuel cell, though scienti- 
fically sophisticated, is neither unwieldy 
nor complex in its operation, and re- 
quires little maintenance. Units with 
power levels from those required for a 
one-family dwelling up to communal or 
industrial ground-power stations have 
been projected in Leesona Moos studies, 
and found feasible. 

The impact Carbox and Aminox can 
have on the emerging countries is 


readily understandable. The develop- 
ment of a nation can almost be measured 
by its ability to produce and consume 
electrical power. In this mechanized 
world, virtually all industry waits on 
the availability of electricity. If an emer- 
gent economy must hold off its develop- 
ment until completion of large-scale 
hydroelectric projects, a distinct problem 
of time and expenditures arises. If, on 
the other hand, the nation had access 
to Carbox and Aminox type fuel cell 
systems, which could be tailored to the 
need and would operate on locally 
available fuels, the basic first step to- 
ward an industrialized economy and 
higher living standards would be 
achieved. 

Leesona believes its efforts, plus the 
great additive capabilities of our United 
States and international partners, will 
soon result in working installations of 
the Carbox and Aminox systems to ad- 
vance the standards of all mankind. 
Meanwhile, the sibling Hydrox system 
supplies power for a moon voyage. And 


*Energy Conversion, Ltd., is a new 
corporation founded by four British 
companies: National Research and De- 
velopment Corporation; British Petro- 
leum Company, Ltd.; British Ropes, 
Ltd., leading manufacturer of rope and 
steel cable; and Guest, Keen, and Nettle- 
folds Group, major steel manufacturers. 



LEESONA MOOS LABORATORIES 

A Division of Leesona 


Corporatio 


• Lake Success Park, Community Drive • Great Neck, L. I., New York 



UNITED JETS... 

FAR AHEAD IN AIR FREIGHT LIFT 


United jets arrive and depart well over 400 
times a day from the top five markets alone . . . 
New York, Chicago, Los Angeles, San Francisco 
and Washington-Baltimore. In these key cities, 
United has nearly twice as many jet departures 
and arrivals as the runner-up airline. 

But capacity to carry freight . . . and more 
frequent jet schedules . . . are only part of the 
United story. 

In addition, United has air freight services 
designed to help solve your most complex ship- 
ping problems : 

United Air Freight experts at your service-United 

Air Freight Customer Service Centers across 


our system are staffed with experts ... 24 
hours a day ... to answer your questions ... to 
monitor your shipments. 

United reserves space for your shipments- 
United’s Reserved Air Freight sets aside posi- 
tive space for your shipments, coming or going, 
on both United jets and Cargoliners. 

United offers Passenger Reserved Air Freight- 
This economical service lets you take sample 
cases or other business materials on the same 
plane with you ... at low air freight rates. 

Whenever you or your products travel by 
air— specify United Air Lines. Your local 
United sales office will be glad to serve you. 



UNITED 



WORLD'S LARGEST JET FLEET / ' 


EXTRA CARE AIRLINE 


Motorola Integrated Circuit Electronics... 

Types of circuits available ; Advantages and disadvantages of hybrid types 
and functional electronic blocks; The approach to custom-designed circuits 


In recent months a dramatic change 
has occurred in the electronics field. 

The widely discussed era of inte- 
grated circuits electronics has graduated 
from an engineering vision to practical 
reality. And the next few years will find 
integrated circuits progressing from de- 
signers’ drawing boards to production 
lines in electronic equipment ranging 
from space gear to consumer products. 

The total impact of this new technol- 
ogy on the industry, and the magnitude 
of the envisioned progress is still a mat- 
ter of widespread conjecture. Though 
by this time many facts have been sub- 
stantiated, there is still considerable 
confusion and misconception as to what 
can and what cannot be done with inte- 
grated circuits at this time. 

You may have heard, for example, 
that integrated circuits will greatly re- 
duce equipment size and weight. 

This is certainly true. In fact, size and 
weight reduction is the most dramatic 
advantage. What the transistor has done 
to vacuum-tube equipment of a decade 
ago, integrated circuits will ultimately 
do to present equipment. Thus, the erst- 
while rack of complex equipment which 
the transistor reduced to single-drawer 
size, can be further cut to “match-box" 
proportions. 

You've heard, too, that integrated cir- 
cuits will improve equipment reliability. 

And this should be true. 

Though reliability is difficult to prove 
in integrated circuits, since interwoven 
components cannot be individually 
tested to their maximum ratings, none of 
the manufacturing processes by which 
integrated circuits are made (diffusion, 
epitaxial growth, alloying, etc.) is new. 
Through the exclusive use of these 
transistor-proven techniques, complete 
integrated circuits are expected to nave 
the same order of reliability as other time 
and field tested semiconductor devices. 


You may also have heard that inte- 
grated circuits will cut equipment costs. 

This, unquestionably, is one of the 
most compelling reasons for circuit inte- 
gration — but it bears qualification. 

Integrated circuits by the thousands 
are fabricated simultaneously. A single 
paper-thin wafer of semiconductor ma- 
terial contains hundreds of identical cir- 
cuits, and dozens of wafers are processed 
simultaneously. The basic material cost 
of an integrated circuit is little greater 
than that of a transistor and, with rea- 
sonable vields, the cost of the circuit ap- 
proaches that of the device. In addition, 
the assembly time of integrated circuit 
equipment will be but a fraction of that 
required for circuit wiring. 

Hut the design and production of a 
functional electronic block circuit (those 
in which all component parts are fabri- 
cated on or within a single tiny block 
of semiconductor material) are as yet 
costly operations unless your require- 
ments permit large scale use of identical 
circuits. The great cost-reducing fea- 
tures of such circuits become apparent 
only when quantity requirements are so 
large that distributed design costs do 
not add appreciably to the price of each 
unit. On the other hand, hybrid (multi- 
ple chip ) integrated circuits can be built 
now at a fraction of the cost of functional 
electronic blocks in small quantities. 

If you are in the equipment manu- 
facturing field you may have the impres- 
sion that integrated circuits will permit 
a reduction of your engineering staff. 

This is probably not the case unless 
your equipment can be built entirely 
from a limited number of “stock” cir- 
cuits. You will need a staff of specialists 
capable of correlating conventional cir- 
cuit design with the unique require- 
ments of integrated circuit technology. 
Motorola can provide design assistance, 
but retention of specific features of each 


manufacturer's equipment demands an 
in-house engineering effort. 

Finally, you may have heard that in- 
tegrated circuits limit equipment design 
flexibility due to the relatively small 
number of circuits currently available. 

Nothing is further from the truth. 

Today, the integrated circuit capabil- 
ity of Motorola’s Semiconductor Prod- 
ucts Division has been developed to the 
point where working samples of a broad 
range of custom-designed circuits are 
being delivered in less than six weeks 
after receipt of an order. Right now, 
much the same design flexibility obtain- 
able with transistors is achieved with 
hybrid integrated circuits. With func- 
tional electronic blocks, the same flexi- 
bility is available in the logic circuit 
area, and we are approaching a corre- 
sponding state of sophistication with 
linear circuits. 

Types oj Integrated Circuits 

Today's integrated circuit technology 
involves basically two fundamental proc- 
esses — a thin-film process, by means of 
which passive electronic components 
(resistors, capacitors, etc.) are deposited 
as material layers on a passive substrate, 
and a semiconductor device technology 
where both active and passive elements 
are formed on or within a tiny block of 
semiconductor material (silicon). 

The semiconductor device technology 
utilizes multiple masked diffusion, sur- 
face laver passivation and patterned 
metal film alloying to make active and 
passive elements, all properly intercon- 
nected and isolated, in a single block. 
The ranges of component values are 
somewhat more restricted than in stand- 
ard circuits and useful values of some 
functions (i.e. inductance) are difficult 
to obtain. Parasitics differ from those of 
conventionally wired circuits. 

The thin-film technology utilizes mul- 
tiple evaporation, sputtering, or vapor 




electrical characteristics of the elements 
in the final circuit, but they can be con- 
ventionally wired for integrated circuit 
evaluation and final modifications. 

The next step, at Motorola, is to con- 
vert the equipment manufacturers pro- 
totype into one or more hybrid integrated 
circuits in which parts identical to those 
of the prototype arc bonded together on 
multi-lead headers. This becomes an in- 
terim circuit form which, in some in- 
stances, represents the final product. 

Hybrid circuits have many of the 
same characteristics as fully integrated, 
single-block devices (see photos above). 
They have the additional advantages 
that production changes can be easily 
made and that design modifications are 
relatively simple and inexpensive. More- 
over, they can be produced quickly at 
Motorola, since a great many integrated 
“components” are stocked for immedi- 
ate use. The hvbrid circuit, therefore, 
has much to recommend it as an interim, 
and for small runs, as a final product. 

From the hybrid to the final single 
block circuit is a matter of developing 
the optimum pattern and the masks nec- 
essary for the various process steps. 
From a manufacturing standpoint, this 
is the most costly part of the entire op- 
eration. Still, it is entirely justified for 
equipments involving a large number of 
the same circuits. The reason — single- 
block circuits, after development, are 
the least expensive to make, and poten- 
tially the most reliable. With many in- 
dividual bonding operations eliminated, 
it is the single-block circuit that offers 
the greatest cost-saving potential. It does 
this, however, at the expense of flexibil- 
ity since such units cannot be modified 


during production without Starting back 
at the beginning of the manufacturing 
operation. 

The era of integrated circuits has ar- 
rived. They are practical and they are 
available, even though the future, un- 
questionably, will bring many improve- 
' to this infant technology. 

^ MOTOROLA 



decomposition to deposit (at the pres- 
ent time) the passive circuit components 
on an insulating (or dielectric) substrate. 
Active elements must be attached sepa- 
rately to their film circuits and, while 
the range of values of some components 
is greater than obtainable through semi- 
conductor technology, such circuits re- 
quire more material types and processes, 
and are often larger in size. 

Motorola, through extensive research 
in both integrated circuit fields, has suc- 
cessfully developed a capability for com- 
bining the best features of both 
techniques in yet another, or third, tech- 
nology— compatible integrated circuits. 
Playing a vital part in this process is the 
epitaxial growth technique that has re- 
cently made an explosive impact in the 
semiconductor field. Through this com- 
bination Motorola has produced inte- 
grated circuits with increased versatility. 


greater functional scope, tighter compo- 
nent tolerances and higher speed. 

Custom Design Approach 

As a first step, the equipment engi- 
neer must evaluate the complete system 
and determine whether to “integrate” all 
or a portion of the equipment. His next 
step is to produce conventionally wired 
prototype circuits for performance eval- 
uation. Often parts values and other 
parameters must be changed to make 
the conventional design suitable for cir- 
cuit integration. Usually this involves 
consultation with Motorola engineers. 

Then comes the actual development 
of the integrated prototype. This can be 
started by the equipment manufacturer 
with special integrated components ob- 
tainable from the Motorola Semiconduc- 
tor Products Division. These parts, each 
one Individually packaged, have all the 







Pilots of U. S. Navy fighting planes will shortly be able to 
rendezvous or fly in formation with greater security under 
a wider range of conditions ... for they'll know exactly how 
far they are from each other. ■ Air-to-air 
added to their present TACAN 
with the General Dynamics/Electronics 
rchester SC-704 modification kit. No big- 
than a "best seller," lighter than the cir- 
s it replaces, it perm 


:o judge the 


a sixth, 



:h as a group leader or air tanker. Conver- 
i time? Negligible -only 3 fast hours, 
i the SC-704 actually improves the 
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reliability of the air-to- ground function of the TACAN set 
because the vacuum tube modulator is replaced with a 
new, completely solid-state modulator. ■ Proficiency in 
r and missile-borne ranging equipment 
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The design is ihousands of years old. Called “Man,” it 
has evolved reasonably efficient techniques for coping with 
weather, saber-toothed tigers, city traffic, floods and income 
taxes. □ But now it faces a problem of a new order of 
magnitude . . . survival beyond the protective cocoon of the 
earth’s environment. In this airless, weightless, radiative 
region, man needs a big assist. Douglas is working to pro- 
vide it. □ Douglas scientists are far along in studies of eco- 
logical systems for the maintenance of human life under 

EARTH'S MOST COMPLICATED SYSTEM 

These research areas cover the 

...AND HOW DOUGLAS IS ORIENTING IT TO OUTER SPACE varied life and physical 
sciences and engineering systems which are involved. They 
range from psycho -physiological analyses to the actual plan- 
ning of the establishment and support of cities on the moon. 



Development of improved man-machine relationships and 
detailed planning of the giant vehicle systems that « 

are involved in space exploration are among more f 
than 500 research and development OOUGLAS . 
programs now under way at Douglas. ' ' x 
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EDITORIAL 


First Class Folly 


United Air Lines’ President W. A. Patterson has 
sounded a significant chord in his appeal to airline man- 
agements to seek an intelligent and economically sound 
solution to the problem of declining first-class traffic 
(see p. 45). First-class traffic is certainly on the skids. 
Statistics show this clearly. On the prime North 
Atlantic run, economy class accounted for 87% of all 
traffic last year. On the domestic front, coach passed 
first-class for the first time last year, garnering 57% of 
the total market with an increase to 62% for the first 
half of 1962. First-class traffic showed a 16% drop in 
1961 domestically and 20% on the North Atlantic. 

But statistics tell only part of the story. In seven 
long-haul jet trips during the past month ranging from 
Alaska to Europe, we found only one first-class compart- 
ment containing enough passengers to make a bridge 
game, while the economy sections were jammed. It is 
a joke among airline people now that the empty first- 
class seats are the only place they can put the non- 
revenue. pass-carrying passengers. On one transatlantic 
flight the first-class section was empty and used primarily 
as a clubhouse for the crew. In addition. 12 elaborate 
gourmet-type meals for no-shows (or switches to econ- 
omy class? ) were wasted and a pair of stewardesses were 
paid for a pleasant ride to London. Meanwhile, the econ- 
omy section was crowded and bustling, and severely 
strained the limited facilities provided for the large quan- 
tity of passengers. Mr. Patterson cites some interesting 
figures on the high cost of providing this first-class service 
that makes its appeal as a revenue producer sag even lower. 

Price Difference Unrealistic 

The decline of first-class traffic has been caused by a 
basic change in the nature of air travel started a decade 
ago by the advent of coach service and accelerated by 
the huge seating capacity and high velocity of the jet 
transport. The jet transport is generating an ever-in- 
creasing demand for safe, reliable and cheap air transport 
from the traveling public. The airlines have also accel- 
erated this decline in first-class travel by their fare 
policies that have priced first-class tickets out of the 
market. For example, the difference between a New 
York-London round-trip first-class ticket (S900) and an 
economy ticket (S486) is $414. What can an airline offer 
the transatlantic traveler in two 6-7 hr. flights that is 
worth $414? On the domestic scene, the New York-Los 
Angeles transcontinental round-trip differential between 
first-class and coach is $63. 

As Mr. Patterson notes, large corporations and U.S. 
government agencies have gaged this discrepancy be- 
tween price and service and switched their tremendous 
volume of business from first-class to coach and economy 

With this change in corporate and government policy, 


first-class lost much of its appeal as a status symbol. 
Without the solid foundation of the expense account 
trade, its collapse as a mainstay of airline revenue was 
inevitable. We predict that before this year is finished 
airlines will be grossing more from the cargo carried 
in the big bellies of their jet transports than from the 
sparsely populated first-class compartments. 

There will always be some first-class market and some 
airlines may turn a welcome dollar by catering to it as 
a specialty segment of their business. But first-class 
revenue will never again be the financial backbone of 
the air transport business. We agree with Mr. Patterson 
that the industry must take a fundamentally new look at 
the situation that confronts it with this declining first- 
class market. It must get back to a far higher percentage 
of single class service that will enable it to attract a 
larger volume of passengers and transport them at less 
expense to the airlines. Only in this combination of 
rising market and lowered cost can the airlines find a 
truly effective key to their future financial growth. 

Added Safety Requirement 

It is also interesting to hear another airline president 
(AW Sept. 17. p. 39) speak publicly about the once 
forbidden subject of safety and fear of flying as a major 
airline problem. In this era of turmoil and change that 
is casting the shape of the airlines' future there are tech- 
nical as well as economic problems to be solved. These 
include the basic problem of safety and its corollary of 
air traffic control. 

Next to accidents, the traveling public is most irritated 
by schedule delays, cancellations and the myriad other 
annoyances caused by mechanical and traffic control 
snarls. We think almost everybody in the air transport 
industry and the government agencies that regulate it 
could do a great deal more than they do now about the 
basic problems of safety and schedule reliability. This 
is an inescapable responsibility of airline management. 
Without sharp and sustained pressure from the very 
top of the airline structure, there will be little improve- 
ment at the lower operating levels and there will cer- 
tainly be no accelerated action from the federal officials 
who are charged with enforcing safety procedures and 
operating efficient traffic control systems. 

Airline managements have been too prone to be satis- 
fied with federal officials who were most interested in 
taking the course of least resistance and “not rocking the 
boat.” But it is becoming more and more apparent that 
the industry needs more than glib phrases and well- 
posed pictures from its top federal aviation officials. It 
is up to airline managements to take the lead in applying 
the heat to these officials wherever it will stimulate 
the required action soonest. 

—Robert Hotz 
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gUI\ capacitors 
today’s highest 
v-fxf in one cubic inch 

For your limited space applications you can now 
specify the new QSR, porous-anode Tantalytic® ca- 
pacitor, with the largest *if capacity in a cubic-inch 
tantalum unit. It stores 5200 pf (6v) in a cubic inch, 
yet only weighs 65 grams. 

Operating ranges are 6 to 60 volts, 800 to 5200 
pf, and —55 C to 85 C. It is supplied in polar form. 


) ELECTRONICS 

PROGRESS IN ElECTROLYTIC CAPACITORS 


Non-acid gelled electrolyte has healing properties with- 
out liquid acid dangers. Leakage current in the QSR 
capacitor actually decreases with time. 

Hermetically sealed, the QSR unit is unaffected by 
external moisture. Helps prevent drying out of electro- 
lyte, too. Brackets are constructed so the terminal can 
be put on any side, top, or bottom. 

Other porous-anode capacitors are available in five 
case sizes to meet all your low-voltage needs. Ratings 
are 6 to 60 volts, 0.1 to 325 pf. All provide low im- 
pedance per unit volume. All use the gelled, non-acid 
electrolyte, and they're low in cost. 

Ask your G-E Sales Engineer today why you get 
greater value when you specify one of General Elec- 
tric’s porous-anode Tantalytic capacitors. Ask him 
for bulletin GET-2978, too. Or write to Section 
430-12, General Electric Co., Schenectady, New York. 
Capacitor Department, Irmo, South Carolina 


Tfogress Is Our Most Important Product 

GENERAL® ELECTRIC 


WHO'S WHERE 


In the Front Office 

dent. The Garrett Carp., Los Angeles, 
Calif., succeeding K. B. Wolfe, now vice 

dent. C j! J. 3 O'Bricn^ucreeds" Mr° Wetzel as 
vice president and manager of AiRescarch 
icturing D 


n Soucie 


Dr. Rob 

and technical director, Electronics and t 
onics Division, Emerson Electric Mfg. C 
St. Louis, Mo., and Richard L. Loynd, - 

Pf Fred" W. O’Grecn. a vice president 
Litton Systems, Inc., Woodland Hills, Ca 
' ' linger of the Guidance ; 


Contrc 


is Divi 
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ager of the division. 

J. Martinez, group vi 
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esident. Masson 
s.N.Y. Eugene 
|. Cronin succeeds Mr. Martinez as vice 
president-marketing of Masson Electronics 

Ray de Haan. a vice president. New York 
Airways, Inc., in charge of maintenance and 

Dr. Burton F. Miller, vice president-re- 
search and development, TRW Electronics, 
Inc.. El Scgundo, Calif. Dr. Miller will con- 


., the parent company. 

Vlfrcd Multari, vice president : 
merle director of engineering, ~ 
technical director-all company 
Tempo Instrument. Inc., Plainvii 
Also: Joseph Kinpointer, mam 


of Advar 
T. E. F 


president 


:cd Enginccrii 
’g'c wraHlyramfe/ Pomona ^ 


CapL William C. Fortune, USN. project 
manager of the NASA Marshall Space Flight 
Center's Mississippi Test Facility, Hunts- 
ville. Ala. 

Col. James K. Dowling, Chief of Infor- 
mation for the North American Air De- 
fense Command (NORAD). Ent AFB, 
Colorado Springs, Colo. Lt. Col. Paul V. 
Porter succeeds Col. Dowling as Director of 


ir Force 


in for the A 
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Honors and Elections 

Andrew G. Haley, Washington attorney 
and general counsel of the International 
Academy of Astronautics, has been awarded 
the British Interplanetary Society's Astro- 

to astronautics in the fields of space low and 
international cooperation.” 

John B. Montgomery, president of Day- 
strom. Inc,, has Men elected president of 
the Air Force Assn, for 1962-63, succeeding 
Joe Foss, Marine fighter acc, who was named 
AFA board chairman. 

(Continued on page 131) 


INDUSTRY OBSERVER 

► Counter-insurgency version of F-86 Sabrcjet fighter proposed by North 
American Aviation's Los Angeles division would be powered by two podded 
General Electric J85 turbojets under the wings, replacing the single CE J47 
engine in the fuselage. Ducting system for the J47 would house flexible bag 
fuel tanks with capacity determined by mission requirements. Counter- 
insurgency F-86 could have several times the range of standard models. 

► Lockheed rigid-rotor CL-595 research helicopter (AW Jan. 29, p. 27), 
powered by a Canadian Pratt & Whitney PT6 turboshaft engine, has made 
its first flight, lasting about 30 min. 

► Watch for further cuts in West German Defense Ministry development 
projects and hardware orders in moves designed to fit available funds. 
VJ-101D VTOL interceptor under development by southern group may be 
one of first programs to be cut (AW Oct. 8, p. 30). Another borderline 
item: West German order for France’s Sud Super Frelon helicopter. Top 
ministry officials will review programs with Defense Minister Franz Josef 
Strauss this week. 

► Soviet Union is studying use of the U. S. Rogallo wing concept for para- 
glider missions associated with space flight. 

► Dept, of Defense is placing increased emphasis on beyond-the-horizon 
radar, operating in the high-frequency band, as a promising technique for 
expanding coverage of present ballistic missile early warning systems 
(BMEWS) at minimum cost. The new radar, expected to be far less expen- 
sive than existing BMEWS, utilizes ionospheric back-scatter of radar energy. 

► Beech Aircraft is proposing to build its Queen Air 80. re-engined with 
Canadian Pratt & Whitney PT6 powcrplants, as a new liaison aircraft for 
the Army. Under the proposal. Beech also would modify Army’s L-23F 
aircraft to bring them up to the Queen Air 80 configuration. 

► Focke-Wulf is redesigning its VTOL close-support fighter project to incor- 
porate Rolls-Royce lift engines instead of the originally planned Bristol Sid- 
delcy vectorable-thrust engine concept. 

► General Electric lift-fan system for the Army’s VZ-11 program was run 
to full power during its first test as a breadboard system recently. Test rig 
uses twin J85 turbojets complete with all ducting, two diverter valves, the 
pitch fan and one lift fan. Other lift fan is simulated by variation of back 
pressure on the jet exhaust, used to drive fan tip turbines. First flight of 
the VZ-11, now under construction by Ryan, is scheduled for July, 1963. 

► Egypt’s budding aircraft gas turbine industry reportedly is headed by 
a prominent Austrian engineer who worked in the Soviet Union after World 
War 2. Egyptians arc ordering increasing amounts of compressor blade 
material from firms within the United Kingdom and Europe. 

► Canadian dc Ilavilland Otter, rcpowcicd for U. S. Army with two wing- 
mounted Canadian P&W PT6 turboprops, is expected to fly by the end of 
this year. The STOI. test aircraft also will be fitted with a fuselage-mounted 
General Electric J85 turbojet providing reverse thrust to pennit extremely 
steep, nose-down approaches and to provide rapid braking. 

► Watch for Navy to order six Nord CT-41 supersonic ramjet target drones 
from Bell Aerosystcms Co., holder of U. S. sales and manufacturing rights 
for the French design, for evaluation at Pt. Mugu. Calif. 

► Commercial development of the Robertson Skyshark STOL aircraft (AW 
May 28, p. 89) is under way, with certification planned within six months. 
Four-place aircraft will be powered bv an engine in the 200 to 300 hp. range, 
and is expected to takeoff and land in less than 100 ft. with moderate loads. 
First flight is scheduled later this month. 

► Rolls-Royce has developed an increascd-thrust version of the Spey turbojet, 
designated RB. 163-25. Specifications have been submitted to British Min- 
istry of Aviation in request for funding support. 
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New metals and new methods— for problems at 2500°F 


Melting columbium and tantalum — in the 6000-deg. F inferno of an 
electron beam furnace— is just a part of the advanced metals technology' 
practiced at Haynes Stellite. These metals and others — produced by the 
latest techniques — give you the tools to solve problems even at 
temperatures of 2500 deg. F and higher. 

Haynes nickel- and cobalt-base alloys and refractory metals are made 
to live longer at temperatures that would weaken and destroy ordinary 
metals. And they are available in the forms you need — from sheet and 
bar to investment castings — vacuum- or air-melted. Ready to combat 
high temperatures in applications that may be causing you trouble. 
Outline your problem and write to: Haynes Stellite Company, 270 Park' 
Avenue, New York 17, New York. 
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Air Force Space Plan 


Satellite Report 


Astronauts’ Retreat 


Hardsite Experiment 


Subsurface Motivation 


Washington Roundup 

Air Force's comprehensive space plan, which was requested by Defense Secretary 
Robert McNamara (AW Aug. 27, p. 34), has been completed and will be sent to 
McNamara this week before Air Force Secretary Eugene Zuckcrt leaves for an extended 
trip to the Far East on Oct. 18. Requests embodied in the plan will stay within 
the spending ceiling set for Air Force by Defense Dept, for Fiscal 1964 but will 
recommend reorienting projects, putting greater emphasis on some and reducing others 
to development of the technology involved. 

Drive to increase the role of international air transportation in the shaping of 
U. S. foreign policy is creating renewed pressure for the establishment of an under- 
secretaryship of state for civil aviation. Airlines have opposed such a move in the past 
on the grounds that it would increase governmental control over the industry. Now, 
however, sonic international carriers, led by Pan American World Airways, favor such 
a post to help gain top-level governmental backing in route negotiations with 
other nations. 

The Satellite Situation Report, published by National Aeronautics and Space 
Administration and containing tracking information on U. S. and Soviet satellites, was to 
resume publication late last week— with some changes— after missing two biweekly issues 
because of a dispute within the government on how much and what kind of information 
should be made public. 

Among those advocating the release of more infonnation are United Nations 
Ambassador Adlai Stevenson and Secretary of State Dean Rusk. NASA— which receives 
the detailed information for the reports from North American Air Defense Command 
(see p. 27)-would like to get rid of the responsibility for publishing and distributing 
the reports, but is especially anxious to avoid the burden of questions on data that are 
obviously omitted, such as code names of U. S. military satellites. Some Pentagon 
officials also favor inclusion of more information on U. S. satellites on the theory that 
Soviet Russia usually can deduce a satellite's mission from its own tracking. 

The Cape Colony Inn motel at Cocoa Beach, Fla., which is partly owned by 
the seven Mercury astronauts, is up for sale because of public criticism of their finan- 
cial interest in it. National Aeronautics and Space Administration leased space there 
for its temporary news center for the Mercury-Atlas 8 flight, in spite of charges that 
this created a conflict of interest situation for the Mercury’ pilots. The money they 
invested in the motel-estimates range from S5.000 each to a total of 30% of the SI. 6 
million venture— came from a contract with Life magazine for the sale of their personal 
stories. Leo DcOrsey. Washington attorney and financial adviser to the astronauts (AW 
Apr. 9, p. 21. 28), said the asking price will be more than S1.6 million but would not 
give a specific figure. 

Because of Congress’ haste to leave Washington and tend to re-election chores, 
the Senate agreed to let the communication satellite incorporators nominated by Presi- 
dent Kennedy (see p. 37) serve under a recess appointment, rather than go through 
formal Senate confinnation. 

Selection of four companies to conduct Hardsite ICBM defense studies without 
a fonnal competition (AW Oct. 1, p. 13) is an experiment by Defense Dept, to select 
contractors for low-cost, specialized studies based on company skills rather than on 
their ability to produce impressive brochures at considerable cost to all participants. 
Before selecting Douglas. Lockheed. Martin and North American, officials from 
Defense Dept, and Army Missile Command visited a large number of potential con- 
tractors and held detailed discussions with their engineers to evaluate their capabilities. 

Col. Langdon F. Ayres, Air Force Systems Command’s manager for development 
of large solid propellant rockets intended for both USAF and NASA use, will retire 
at the end of October. Ilis replacement is Col. Harold W. Robbins, deputy com- 
mander of the 6593d Test Group (Development) at Edwards AFB, Calif. 

For the second time in 27 submarines, the Navy pattern of naming Polaris-carrying 
nuclear subs for American statesmen, patriots and heroes has been broken. President 
Kennedy named the SSB(N)-663 the Casimir Pulaski in honor of the Polish general 
who scried as a brigadier general in this country's Continental Army in the Revolu- 
tionary War. The only other break in the pattern came May 8, 1962, when the 
President's wife christened the Lafayette, and it was carefully pointed out that the 
French general had been an honorary citizen of Maryland and Virginia. Navy stoutly 
declines to comment on reports that the White House had in mind the Polish vote 
in a tough gubernatorial race in Michigan when it selected the name Pulaski. 

—Washington Staff 
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Pentagon Civil-Military Friction Increases 


Washington— Friction between civilian and military leaders in the Defense 
Dept, has been increased greatly by two recent incidents in which civilians 
in the Office of the Secretary of Defense took important preparedness actions 
without consulting the chiefs of the military services. 

The most important was the ordering of a Navy fighter squadron to Key 
West, Fla., where it was put under Air Force operating control, to counter 
the threat of Russian-built MiG fighters in Cuba (AW Oct. 1, p. 20). This 


was done by Deputy Secretary Roswell 
hand with the Joint Chiefs of Staff as 
staff or the chief of naval operations. 

The second action was an order to 
the Air Force, Navy and Marine Corps 
to stop current procurement of most 
conventional aircraft bombs and rockets 
in favor of more sophisticated and ex- 
pensive weapons, and to eliminate the 
more conventional weapons from their 
Fiscal 1964 budget requests. Strong 
protests from the chiefs of these services 
were rejected. 

These two incidents are only the 
most recent and striking examples of 
the growing gulf between Secretary of 
Defense’s office and the military sen- 
ices. Other areas of dispute involve 
what the sendees consider overcontrol 
by civilian budget and technical officials 
(AW Aug. 27, p. 19), and written or- 
ders on all types of matters from De- 
fense Secretary Robert S. McNamara 
himself, which are so specific that the 
services say they leave no room for 
judgment by the military experts who 
must carry them out. 

The sendees have responded to the 
McNamara orders by interpreting them 
strictly and following them to the let- 
ter, exercising even less judgment than 
the orders might permit. This “passive 
resistance" has been the cause of in- 
creasing frustration to Defense Dept, 
officials, particularly McNamara. 


Gilpatric, who did not consult before- 
i group or with the Air Force chief of 


Gilpatric telephoned his controver- 
sial order for Fighter Squadron 41. 
composed of 14 McDonnell F-4Bs 
(AW July 30, p. 38), to be transferred 
from Oceana Naval Air Station near 
Norfolk. Va., to the Naval Air Station 
at Key West, directly to Adm. Robert 
L. Dennison, commander-in-chief, At- 
lantic, (CINCLANT) at Norfolk, on 
Oct. 6. 

CINCLANT is a unified command. 
Although it is legal for the Secretary or 
Deputy Secretary' of Defense to trans- 
mit orders directly to such a command, 
operational orders normally are trans- 
mitted through the Joint Chiefs of 
Staff and the services provide support 
through their own control and logistics 
networks. 

Bypassing of the heads of the two 
sendees involved and of the Joint Chiefs 
organization is expected to have wide- 
spread repercussions. It also created a 
number of immediate problems which 
the Navy and Air Force acted hurriedly 
to solve, once they were finally notified. 

Tire most immediate problem was 
the inadequacy of the Key West air sta- 
tion. It is in the midst of a moderniza- 
tion program which includes new run- 
ways, hangars, housing accommoda- 
tions and communications. Runways 


Keating Asks Facts on Cuban IRBMs 

intermediate-range tactical missiles” in Cuba and the Kennedy Administration should 
give the public “all the facts about the military buildup” there. Sen. Kenneth B. 
Keating (R.-N.Y.) said last week. 

Sen. Keating said his own sources, “which have been 100% reliable” on the Cuban 
situation, have substantiated published reports on the IRBM bases. 

Tire first detailed, official report on the Cuban military buildup to be made public 
was given to the House Select Committee on Export Control on Oct. 3. by Under 
Secretary of State George W. Ball. It closely parallels a report made by Aviation 
Week & Space Technology on Oct. 1 (p. 20), but docs not mention IRBM bases, 
which Pentagon strategists think will probably follow the present defense buildup. 

Ball said there were 1 5 surface-to-air missile sites and it is estimated there will be 
25 eventually. He said there arc "three and possibly four missile sites . . . similar to 
known Soviet coastal defense missile sites 

Cuba now has 60 older types of MiG jet fighter aircraft and “at least one advanced 
jet interceptor has recently been received, and probably several more are in the 
process of assembly," Ball said. "This type of advanced jet interceptor is usually- 
equipped with infrared air-to-air missiles. Wc estimate that the total of these ad- 
vanced interceptors in Cuba may eventually reach 25 to 30.” 


were designed for an earlier generation 
of jet fighters and were not stressed for 
the weight of the F-4B. The station 
also lacked any command and control 
installation for fighter ground control. 

USAF’s Tactical Air Command air- 
lifted a portable command and control 
unit to Key West. The squadron was 
placed under control of the North 
American Air Defense Command, 
which will exercise the control through 
USAF’s Air Defense Command. Pro- 
tection of this area is referred to as 
Southern Tip. and the first operational 
squadron of Air Force F4Cs— the USAF 
version of the former F4-H-will replace 
Navy aircraft at Key West in 1964. 

The station, located on Boca Chica 
key just east of the city of Key West, 
is 90 mi. from the nearest point of 
Cuba's north coast and 100 mi. from 
Havana. A portable command and con- 
trol station was necessary- because the 
southern approaches to the U. S. are 
not completely equipped to detect en- 
emy air strikes or to direct U. S. fighters. 

The order to the Air Force. Navy 
and Marines to concentrate on air-to- 
ground missiles of the Bullpup class was 
an abrupt reversal of the Administra- 
tion's emphasis on relatively simple 
weapons and non-nuclear warfare tech- 
niques, particularly counter-insurgency 
warfare (AW Oct. 1, p. 37). 

Recommendations for this action 
originated in the office of Alain Ent- 
hoven. director for systems analysis in 
the Defense Dept, comptroller’s office. 

Specific items cut from the buying 
programs are high explosive aircraft 
bombs of various sizes up to 1,000 lb., 
Zuni rockets and 2.75-in. rockets. The 
bombs eliminated included types that 
can destroy fortified positions and anti- 
personnel weapons, called Lazy Dogs, 
which scatter small pieces of shrapnel or 
shot over a wide area. 

Substituted for these are several ver- 
sions of the Martin Bullpup air-to- 
ground guided missile, which is already 
in the inventories of Air Force, Navy 
and the Marine Corps in both nuclear 
and non-nuclear versions. The basic 
Bullpup is sight-guided by the pilot of 
the launching aircraft. Another version, 
called Walleye, uses a television guid- 
ance system that permits launching 
from greater distances. 

A variety of warheads is available 
for use with either guidance system. 
The conventional high explosive war- 
head has no special name. Sadcyc war- 
head, like Lazy Dog. scatters fragments. 

The orders were sent to the services 
without explanation. The unofficial re- 
action among working level officers has 
been far stronger than the opinions ex- 
pressed in the official letters of protest. 
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Ranger 5 Ready for Launch 

Washington-Fifth launch in the Ranger series is scheduled this week at the 
Atlantic Missile Range in the third U. S. attempt to take closcup photographs of the 
moon and to obtain detailed information on the composition of the lunar surface. 

Ranger 5 is identical in appearance to Rangers 3 and 4, and has the same funda- 
mental mission objectives as these earlier rough lunar landing spacecraft (AW Feb. 
5. p. 30; Apr. 30, p. 35). Ranger -I impacted the dark side of the moon and Ranger 

National Aeronautics and Space Administration last week reported that Mariner 3 
thorium arc present on the moon. ' ' ' 


Gen. Gerhart Cites ‘Urgent’ Need 
For First-Pass Tracking Capability 


By Larry Booda 

Washington— U. S. sensing networks’ 
capability to identify and track a satel- 
lite on its first pass “is limited and we 
have an urgent need for further expan- 
sion of our capability in this regard," 
USAF Gen. John K. Gerhart, com- 
niander-in-chicf of North American Air 
Defense Command, said last week. 

Gen. Gerhart was the second Air 
Force official to cite the lack of first- 
orbit tracking capability in recent weeks. 
Maj. Gen. C. H. Terhunc, Jr., com- 
mander of Air Force Systems Com- 
mand's Electronic Systems Division, 

that “we will need a surveillance system 
with a first-orbit capability for detect- 
ing. tracking, identifying and cataloging 
all objects. This function . . . will be 
particularly critical to military opera- 
tions in space" (AW Sept. 24, p. 25). 

Gen. Gerhart told the annual meet- 
ing of the Assn, of the United States 
Army here last week that Soviet Russia's 
Vostoks 3 and 4 passed over the U. S. 
many times. “There is no question that 
had the Soviets had a hostile intent 
during those orbits they could have 
posed a terrific threat to the U.S.,” he 
said. "We must develop our own capa- 
bility for responding militarily if Russia 
turns from peaceful uses in space.” 

Gerhart’s vice commander, Canadian 
Air Marshal C. Roy Slemon, had told 
the AFA convention earlier that the 
Vostok flights “generated in many of 
us a strong feeling of uneasiness . . . 
They orbited in tandem and approxi- 
mated a space rendezvous pattern. In 
due time they were brought back to 
earth with precision to predetermined 
landing sights. The)' crossed and re- 
crossed America 70 times. I wonder if 
it's later than wc think." NORAD is 
the command responsible for missile 
and satellite detection and warning. 

Gen. Gerhart also noted that the 
Soviets now say they have missiles that 


can reach the U.-S. by way of the south 
polar regions. Since the BMEWS mis- 
sile warning system covers only the 
northern reaches of North America, 
more sensors must be strategically 
placed to detect Soviet missiles, he said. 

Gen. Gerhart’s remarks were the only 
departure from the general theme of 
special warfare and counter-insurgency 
training, combat developments and 
equipment at the AUSA meeting. The 
emphasis was on mobility, communica- 
tions and new weapons. 

Commenting on Army's Tactical 
Mobility Requirements Board headed 
by Lt. Gen. Hamilton Howze. which 
has been studying Army air moderniza- 
tion (AW Oct. 8, p. 25), Gen. Barks- 
dale Hamlett, Army vice chief of staff, 
said; “I want to make it clear that the 
Army is not proposing to take over any 
of the roles of the Air Force. We will 
continue to look to the Air Force for 
forms of support which it has been 
providing in the past— airlift, reconnais- 
sance and close support.” 

Defense Secretary Robert S. Mc- 
Namara told the meeting that “con- 
tinuing growth of Soviet nuclear force 
is the fundamental fact influencing all 
our military planning." He said the 
U. S. has a nuclear force strong enough 
to survive “any conceivable nuclear at- 
tack” and give the attacker “unaccept- 
able damage . . . and we have increased 
the budget to assure that we shall have 
such a force in the future.” 

Soviet Russia prefers wars that it 
believes are “below the threshold of 
nuclear deterrence" but that threshold 
“is bound to rise” and “we require in- 
creasing capability to deter forms of 
political and military' aggression against 
which the application of nuclear wea- 
pons may not be a credible response," 
McNamara said. 

McNamara said the number of com- 
bat-rcady Army divisions has increased 
by 45% in the past 14 months; 1963 
procurement funds for airlift aircraft 
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are double that for 1961 and twice as 
many tactical fighters arc being bought 
for USAF in Fiscal 1963 as in Fiscal 
1961; Army's Special Forces now are 
at almost four times their strength at 
the beginning of 1961; and that while 
Army “has been absorbing these large 
increases of men and equipment and 
innovations in doctrine, it has been 
going through a major reorganization 
involving combat arms and technical 
services" that “has been the most com- 
prehensive since Secretary Root created 
the General Staff system in 1903." 

Army Gen. Paul D. Adams, com- 
mander in chief of the joint Armv- 
USAF Strike Command, revealed that 
Strike Command is to develop new air- 
to-ground support procedures involving 
field tests of tactics and material (AW 
Oct. 8, p. 25) and evaluation of USAF 
and Army aerial surveillance methods, 


"In my judgment, neither the Army 
nor the Air Force has ever been com- 
pletely satisfied with the present air-to- 
ground support system. Without any 
fuss or furor, or blood and guts on the 
floor, wc have recommended a sup- 
port system concurred in completely by 
the Air Force and the Army,” Geii. 
Adams said. This system, lie said, will 
be tested in Exercise Three Pairs late in 
October and other tests will continue 
until late next spring. 

Surveillance test exercises will begin 
next January and last until May, he said. 

Gen. Adams described what he re- 
fers to as contingency operations which 
take place outside the framework of the 
unified commands. If such an operation 
is ordered. Strike Command moves into 
an area with an advance echelon which 
receives the troops and aircraft. 

The Strike Command has two Army 
corps, eight divisions, technical and 
administrative support for these, three 
numbered air forces and more than 40 
squadrons of reconnaissance, tactical 
fighter, troop carrier and tanker air- 
craft. Gen. Adams did not describe any 
specific contingency operation, but said: 
“We have not conducted any that have 
developed into military action, but . . . 
some that I am not at liberty to dc- 


New Missile Competition 

ancc'Evaluation 1 ' Missile (GEM) to be 
used to evaluate stellar-inertial guidance 
systems of the type planned for the 
mobile medium-range ballistic missile are 
being issued by Air Force Missile De- 
velopment Center, Holloman AFB, N.M. 
Rocket sled tests, previously used to 
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TWO MA-8 BOOSTER ENGINES were cut off and jettisoned approximately 21 min. after liftoff, at an altitude of 201,000 ft. Sus- 
tainer engine continues to power the Atlas vehicle and its Mercury spacecraft into orbit. Photos were taken in rapid sequence. Note 
expanded boundary of the luminous exhaust plume in both photos. Flight lasted 9 hr. 14 min. (AW Oct. 8, p. 26). 

MA-8 Provides Added Quantitative Data 



SOLID PROPELLANT escape rocket, 
mounted in tower-like structure above the 
Mercury capsule, was jettisoned just prior 
to sustaincr engine shutdown at altitude of 
about 284,000 ft. 


By Envin J. Bulban 

Houston, Tex.— Collection of signifi- 
cant quantitative data on spacecraft op- 
erations and performance was made pos- 
sible by Mercury MA-8 systems func- 
tioning flawlessly during six-orbit, 9-Hr. 
14-min. flight Oct. 3, Cdr. Walter 
Sehirra noted in his initial pilot report 
here at Rice University Oct. 7. 

Cdr. Sehirra pointed out that al- 
though the systems he worked with in 
Sigma 7 differ somewhat from those 
that will be in Gemini and Apollo, he 
felt that he was able to prove the pilot’s 
basic capability to use, control and 
evaluate the systems in far more detail 
than was possible in previous shorter- 
duration missions in which Astronauts 
John Glenn and Scott Carpenter were 
further hampered by systems malfunc- 
tions and heavy work-load of experi- 

With systems working perfectly, 
Sehirra said he was able to closely moni- 
tor the additional metering added to 
MA-8 to provide increased readouts on 
various equipments. These included 
meters to record temperatures of each 
of the low-thrusters he used for maneu- 
vering, increased read-outs on the elec- 
trical systems and additional instrumen- 
tation providing more accurate presen- 
tations on suit temperature. 

Sehirra reported that he was particu- 
larly concerned with extending knowl- 
edge, in an engineering sense, of the 
varied controls and systems experience 
that Glenn and Carpenter had been 


able to try out briefly in their flights, 
lie also wanted to set the spacecraft up 
in one control mode and stay in one 
basic attitude for a long period to 
achieve what he termed its thermal 
balance, so that he could accumulate 
numerical data on how the system 
worked as an entity. 

He also made a quantitative analysis 
on yaw determination, picking up from 
where earlier flights had left off in at- 
tempting to get longer periods of each 
of the successions they had performed. 

Other points of the MA-8 flight cov- 


Webb Retort 

1 louston— National Aeronautics and 
Space Administration Chief James E. 
Webb retorted strongly when asked to 

ceiitly by former AEC Chairman Lewis 
Strauss that U. S. attempt to land a man 
on the moon is perilously like a stunt 
merely to impress others as a scientific 
achievement. 

Webb noted that this is a step-by-step 
program in which this country is gaining 
experience as rapidly as it can without 
going into a crash program. For his part, 
he stated, lie did not consider the Sehirra 
flight, or those preceding it, as stunts, 
but as a serious program by a large num- 
ber of people who have considered the 
scientific side, the technological side, the 
capability of the boosters within our con- 
trol at the time, the lessons to be learned 
and the risks to the men involved. 
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USAF Explores Orca Missile Concepts 

Air Force will begin an intensive scries of studies on a new ballistic missile family 
which might be deployed at random over the earth’s surface— in isolated wooded areas, 
arctic wastes and oceans and obscured waterways. 

New missile concept, initially called Orea, for the killer whale of that name, would 
have the advantage of being launched from remote areas, mostly outside the conti- 
nental United States, and would be relatively immune to retaliation. Unlike the 
Navy's submarine-launched Polaris, however, launching points probably would be un- 
manned and. in most cases at least, immobile. 

USAF’s Ballistic Systems Division will brief aerospace firms tomorrow on its re- 
quirements in connection with three proposal requests issued recently for the project. 

Proposals for the three studies, which involve 10 exploratory tasks, are due at 
BSD on Jan. 2. USAF is understood to have several million dollars funded for the 
studies, expected to range in duration from 8-12 months. 

Orca concept was proposed to the Air Force and Navy by General Dynamics/ 
Astronautics, winch has been at work on the concept with its ow-n funds for some- 
time (AW July 9, p. 15). 

Essential idea is to encapsulate the missile so that it could be stored in firing condi- 
tion under adverse environments, stich as floating just below the ocean's surface, much 
like a naval mine. Navy was not interested in the concept bceattsc of its heavy 
commitment to the Polaris program. 

Study task areas for the forthcoming BSD studies include: 

• Encapsulation. This would cover methods to encapsulate the missile properly. 
Encapsulation is not regarded as a major problem area. Dollar value— $225,000. 

• Deployment. This would cover where to locate the missiles for strategic, political, 
and other reasons. $225,000. 

• Hardened mobility. S300.000. 

• Early warning. $100,000. 

• Payload. $150,000. 

• Global ranging. $300,000. 

Each of the six tasks is contained in a single proposal request. 

One of the biggest problem areas will involve command and control of the missile. 
A single study, funded at about $2 million, or perhaps two studies of about $1 million 
each, will probe all types of command and control systems for the missile concept, 
wiiich Air Force refers to as dormant, storable missiles. Proposals for this task will be 
made in response to RFP 04-(694)-63-118. 

Third proposal request covers the second large problem area— guidance. Three 
types of potential guidance systems, including radio command and dormant inertial 
guidance, will be explored in three tasks. 


crcd by Sehirra included the following: 

• During drift flight no axis motion ex- 
ceeded approximately three-quarters of 
a degree per second. Sehirra spent 118 
min. in full drift flight, IS min. in lim- 
ited drift. Mercury capsule roll rate is 
approximately 1-2 deg. per sec. 

• Weightlessness, during the longest- 
duration flight yet made by a U. S. 
astronaut, was an experience about 


Sehirra Honors Due 

Houston— Cdr. Walter Sehirra. will be 
awarded the NASA distinguished service 
medal Oct. 15 at a ceremony in his home 
town, Oradell, N. J. 

NASA’s annual award ceremony, Oct. 
25 in Washington, will honor four Mer- 
cury Project groups of the Manned 
Spacecraft Center— the Directorate for 
Engineering and Development, headed 
by Max Faget; the Mercury Project Of- 
fice, headed by Kenneth Klcinkneclit: 
Preflight Operations Division, headed by- 
Merritt Preston and the Flight Opera- 
tions Division, headed by Christopher 
Columbus Kraft. 


which he said he had no recollection 
and he felt no fatigue, nor was there 
any break-off phenomena or queasiness. 

• Fuel conservation program executed 
by Sehirra resulted, he said, in sufficient 
fuel remaining for 12 more orbits, or 
a total of 18. At rctroscquencc, which 
is just prior to retrofirc, Sehirra esti- 
mated lie had 78% remaining in the 
automatic and manual system tanks; 
subsequent to retrofire he read approxi- 
mately 55-58% on automatic and 78% 
on manual tank. He utilized the man- 
ual tank for re-entry’, using the rate- 
command system. He used the low 
thrusters for maneuvering, a switch hav- 
ing been added permitting fly-by-wire 
low thrust command. His concern with 
saving fuel extended to electing not to 
change capsule attitude in order to pick 
up the Echo balloon satellite visually, 
which had been a suggested experiment 
(AW Oct. 8, p. 26). 

• Sehirra saw the "firefly" phenomena 
earlier reported by Glenn and the white 
snow-like objects noted by Carpenter 
on his flight and his opinion is that 
they are a result of efflux from the 
spacecraft. Cdr. Sehirra believes they 


will be seen on future Mercury flights. 

• Improved HF antenna, which was at- 
tached to MA-8's retrorocket package, 
and deployed 1 4 ft. at three o'clock and 
nine o’clock positions, gave a "tremen- 
dous" increase in reception. Sehirra said 
he raised stations earlier than he had 
anticipated. 

• Overcast presented him from seeing 
the flare experiment performed on the 
ground at Woomera, but he stated that 
he did see lightning over the city, al- 
though the ground observers stated they 
saw no such phenomena. 

• Sehirra said that lie took the 35-mm. 
camera along under duress, feeling that 
sufficiently good hand-held photographic 
coverage had been obtained on previous 
flights. He said he had very few op- 
portunities to take pictures because of 
weather that blocked much of the view. 
Experiments included an attempt to 
photograph certain land masses to as- 
sist in analysis of the earth and possible 
extrapolation of the surface of other 
planets, which Sehirra considered far- 
fetched and an attempt to determine 
what type of filters would be best for fu- 
ture Tiros and Nimbus vehicle cameras. 

• Radiation dosimeter carried on MA-8 
was calibrated to finer degrees than on 
earlier missions, reading from zero to 
one Roentgen, but Sehirra noted that 
on his mission the indicator never got 
up the scale as far as 0.1 . 

• Periscope was definitely established as 
being unnecessary on Mercury missions. 

Sehirra noted that MA-8 almost had 
the periscope deleted, before launch but 
it finally was included to be able to 
determine finallv whether it was neces- 
sary to acquire attitudes or whether this 
could be done exclusively through the 
window. Periscope is being deleted from 
the next Mercury shot, MA-9. which is 
scheduled as a 24-hr. mission with a 
probable launch date of late Fcbruarv 
or early March, 1963. 


ESD Studies 

Air Force’s Electronic Systems Divi- 
sion contemplates several additional plan- 
ning studies (AW July 30, p. 16) in the 
current fiscal year to further examine fu- 
ture Air Force avionic requirements. 

Planning studies for which industry 

include space-based command and 
control, aerospace environmental fore- 
casting and prediction, and aerospace 
traffic control. 

ESD recently selected Space Tech- 
nology Laboratories and International 
Electric Corp., which placed first and 
second respectively in technical evalua- 
tion of industry proposals, in a competi- 
tion for studies of global range instru- 
mentation, 2990-23 (AW Aug. 13, p. 
75). The three new studies will be in 
the 7990 series. 
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Active ECM to Be Tested for Missiles 

Electronic countermeasures (ECM) flight test program aimed at exploring the 
feasibility and desirability of incorporating active ECM gear in Air Force ballistic 

tic Systems Division. Plan calls for 25 test flights. 

Program, known as ECM Feasibility Flight Test Program, is a follow-on to two 
competitive parallel studies completed earlier this year by Raytheon Co. and Sperry 
Rand Corp. It is not linked to any specific ballistic missile program, but its results 
presumably will be applicable to any of the newer re-entry vehicles, such as Mark 12 
(Minuteman) and Mark 1? (Titan 2). 

Proposal requests were sent to an extensive list of potential industry bidders last 
week. Companies solicited include Aeronutronic Division of Ford, Airborne Instru- 
ments Laboratory, Avco, Hallicrafters, Motorola, Raytheon and Sperry. Proposals 
are due Nov. 2. 

Active ECM program is one of a number of efforts relating to ballistic missile 
penetration aids being conducted by the Re-entry Vehicle Technology Directorate 
of BSD. Others include a decoy program, under contract to Aeronutronic and the 
LORV (low observable re-entry vehicles) program (AW Apr. 16, p. 3-1) being con- 
ducted by Avco. The latter effort is an outgrowth of an earlier Avco study on reduc- 
ing re-entry vehicle radar cross sections. 

BSD also has an industry study on ballistic missile plume reduction. Aerospace 
Corp. is supplying technical direction for BSD's active ECM test program. 


First Venus Data Still Assured 
Despite Wider Miss by Mariner 

By Edward H. Kolcum 


Washington— Mariner 2 spacecraft 
will miss the planet Venus by about 20,- 
900 mi. rather than 9,000 mi. as esti- 
mated earlier, but the new distance is 
close enough to assure first direct meas- 
urements of the planet’s temperature 
and infrared radiation emissions. 

The 447-lb, Mariner 2 payload was 
launched Aug. 27 from the Atlantic 
Missile Range (AW Sept. 3, p. 1 S), and 
a midcourse correction was applied to 
the trajectory Sept. 4 (AW Sept. 10, 
p. 34). Shortly after the correction was 
made. National Aeronautics and Space 
Administration computed miss distance 
at 9,000 mi, based on one-way Doppler 
and brief tracking. The new estimate, 
which has a ±3, 000-mi. factor, was 
made last week after continued two-way 
Doppler tracking and 40 days of con- 
tinuous tracking. 

Meanwhile, the five science experi- 
ments on board the spacecraft (AW 
Aug. 1 3, p. 68) are supplying a mass of 
new data concerning interplanetary 
space which, for the most part, is con- 
firming and extending information from 
earlier satellites and probes which car- 
ried magnetometers, solar plasma 
probes, ion traps and cosmic dnst de- 

Mariner project officials from NASA 
and Jet Propulsion Laboratory last week 
made their first report on findings of 
scientific instruments which have been 
in operation since Aug. 29. Among the 
highlights: 

• Solar plasma, although it varies in 


time and velocity, is continuous and it 
moves fast enough to push the inter- 
planetary magnetic field “around as it 
wishes,” according to Dr. Marcia 
N'eugebaur of JPL, co-sponsor of the 
solar plasma spectrometer experiment. 
This means that the solar wind is 
steady, and is much more than a 
breeze, sometimes reaching characteris- 
tics of a hurricane, according to Dr. 
Homer E. Newell. NASA space sci- 
ences director. The plasma flow (illus- 
trated in an Aviation Week draw- 
ing Oct. 8, p. 54) has a normal velocity 
of 850,000 to 1,550,000 mph., with 
some particles having a velocity as high 
as 2.8 million mph., Dr. Neugebaur 
said. These velocity numbers corre- 
spond rcspcctivclv to energy ranges of 
750 ev., 2,500 cv.' and 8,000' cv. 

• Cosmic dust is present in deep space, 
but the flux is at least 1.000 times less 
than the flux measured in the near- 
earth space environment, according to 
Dr. W. M. Alexander of NASA’s God- 
dard Space Flight Center. This means 
essentially that there is a concentration 
of cosmic dust particles near the earth, 
but it is not known why or how this 
concentration exists. The experiment, 
which is a flat magnesium sounding 
board, is sensitized to impacts rang- 
ing from a billionth to five trillionths of 
a gram, and it can count them and 
measure momentum and distribution 
in mass. Counting will continue at the 
Venus encounter to determine whether 
a similar concentration of cosmic dust 
exists near Venus. 

• Interplanetary magnetism is relatively 


steady at a force of 5-10 gammas. Dur- 
ing the flight of Pioneer 5, launched 
Mar. 11, 1960, increases up to 50 gam- 
mas were detected during periods when 
geomagnetic storms were measured on 
the earth. Mariner 2 has detected in- 
creases as high as 25 gammas during a 
storm Sept. 12. Dr. E. J. Smith of JPL 
said the magnetometer carried on board 
Mariner 2 has been measuring steady 
fields along the force lines around the 
sun and those perpendicular to the 
heliocentric lines, called the transverse 
component. 

Dr. Newell pointed out that the 
transverse lines inhibit the free flow of 
solar particles into the earth’s field, and 
Dr. Smith said it is the transverse com- 
ponent which is most disturbed during 
geomagnetic storms. 

Although it had been theorized ear- 
lier that the direction of the transverse 
force lines would lie in the plane of the 
ecliptic, Dr. Smith said, Mariner 2 has 
found a substantial amount of mag- 
netism perpendicular to this plane. 

• Interplanetary high-energy radiation 
is constant, with a flux of 650 ion pairs 
per cm* per sec., according to Dr. H. 
R. Anderson of JPL. This is 1 00 times 
the cosmic ray intensity at the earth’s 
surface. Variations that exist are in the 
order of 3 to 4%, he said. Mariner 2 
recorded one sharp drop in high energy 
radiation, which may have resulted in a 
modulation in the interplanetary mag- 
netic field, he said. Flux of low-energy 
radiation is about three times as great 
in interplanetary space as high-energy 
radiation, and increased by a factor as 
high as 10 at the times when high- 
energy radiation decreased. 

J. N. James of JPL, Mariner project 
manager, cautioned that the Venus 
miss distance could change because of 

mass effect on the spacecraft, effect of 
solar pressure, and the precise measure 
of the astronomical unit. He said that 
at the time of the correction maneuver, 
total component velocity change along 
two axes should have been 69 mph., 
but actually was 72 mph. Total velocity 
increment added to the spacecraft was 
47 mph., about 2 mph. faster than de- 
sired. Mariner velocity in relation to the 
sun. called absolute velocity, at the time 
of the midcourse correction was 60.1 17 
mph., and after, was 60,164 mph. 

"Bullseve” area in which the infrared 
and microwave radiometers can measure 
extends from 5,000 mi. to 40,000 mi. 
above the Venusian surface. Even 
though the midcoursc maneuver re- 
sulted in a 2 mph. over-correction. 
Mariner 2 encounter date remains Dec. 
14. Mariner 2 carried 4.75 lb. of atti- 
tude stabilization gas and uses it at an 
average daily rate of 0.022 lb. Solar 
ultraviolet radiation, expected to de- 
grade the solar cells, has not done so, 
James said. 
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Boeing, Dassault Forming V/STOL Team 


Wichita, Kan.— Boeing Co. and Mar- 
cel Dassault have teamed formally to 
collaborate in technical and sales efforts 
on vertical and short takeoff and land- 
ing aircraft programs. 

Three specific agreements have been 
signed by the two companies with the 
approval of the U.S. and French gov- 
ernments and direct liaison has been es- 
tablished between the two companies. 
Dassault’s immediate line of contact 
with Boeing is the American company’s 
Military Aircraft Systems Division 
(MASD), here. 

Agreements, expected to be an- 
nounced this week, basically cover these 

• Technical evaluation of the V/STOL 
Dassault Mirage 3V by Boeing’s MASD. 
This is planned to ensure that the pro- 
gram represents technologies that will 
not only fit North Atlantic Treaty Or- 
ganization requirements in the NBMR-3 
strike fighter competition— adding what- 
ever Boeing knowledge may enhance the 
airplane's performance— but also to in- 
corporate U. S. military system require- 
ments that would make the Mirage 3V 
a potentially useful system to U.S. serv- 
ices with minimum modifications. This 
agreement also pledges Boeing to sup- 
port the Mirage 3V fully in NATO and 
U. S. markets, and gives MASD the 
option of building the strike fighter in 
this country. Dassault has a similar 
agreement covering Britain with British 
Aircraft Corp. (AW July 30, p. 18). 

• Similar understanding covering a 

V STOL assault transport, proposed in 
the NATO NBMR-4 competition, is 
incorporated in a second Bocing-Das- 
sault agreement. 

• Rights to Dassault-developed 

V STOL thrust control system, cover- 
ing sales and production m the United 
States bv MASD, are included in the 
third agreement. 

Under the technical collaboration 
agreement, MASD will tap its own engi- 
neering resources at Wichita. It also 
will be able to call for assistance on any 
of Boeing’s other divisions which it feels 
have specialized knowledge and equip- 
ment fitting any portion of the 3V’s 

Interchange will provide free passage 
of unclassified data. Classified material 
will base to be approved for transmis- 
sion between the two companies by 
their respective governments. 

Initial contributions by Boeing to the 
Mirage 3V include advice regarding fuel 
systems design technology, data on the 
effects of sonic fatigue on structure and 
personnel— a vital area due to the large 
number of engines in the airplane which 
develop high noise levels— and informa- 
tion on long-life, fail-safe structures. 


Dassault liaison with Boeing is di- 
rectly with MASD. Boeing vice presi- 
dent and division general manager, Ed- 
ward C. Wells, is tlie key man, with 
authority to make decisions reflecting 
Boeing policy. 

MASD Exploratory Studies Manager 
Donald D. Hufford will coordinate and 
implement the agreements in Wichita. 
Herbert S. dayman, recently assigned 
by MASD as European manager with 
offices in Paris, will manage the pro- 
gram at its source. T. E. Lollar, a divi- 
sion aerodynamics and dynamics stabil- 
ity specialist, is being moved to the 
Paris office to act as liaison during the 
tethered and flight test program, being 
carried out by Dassault on the Mirage 
3V Balzac, approximately a half-scale 
testbed of the Mirage 3V! 

Boeing collaboration with Dassault 
on the new program actually is a follow- 
on to the U. S. company's earlier work- 
ing arrangements with tire French man- 
ufacturer. The arrangements involved 
an unsuccessful attempt to fulfill an 
informal Dept, of Defense requirement 
for a lightweight, simplified fighter- 
bomber, a competition in which the 
Northrop N-156 and Lockheed F-104 
also participated. 

Boeing and Dassault, working together 
on a general policy basis and operating 


Hawker-Fiat Pact 

Fiat is negotiating for a licensed pro- 
duction agreement with Hawker Sid- 
dclcv Aviation for possible manufacture 
of the Mach 2.5 P.1154 VTOL strike 

this area, the C.95/6. ' ' 

In a parallel move, Fiat also is nego- 
tiating for license rights to the 32.000- 
lb-thrust Bristol Siddcley BS.I00/9 vec- 

P.1I54. 8 

multi-nation program for the P.1154 and. 
for all practical purposes, throws Italian 
support behind the aircraft in the now- 

lion competition for a V/STOL close- 
support fighter. 

In discussing the negotiations, an 
Italian spokesman pointed out last week 
that the G.95/6. if continued, would 
have been in all probability a single-na- 
tion program, with Italy absorbing all 
the costs. With the P.U54. a large share 
of its development costs have been or will 
be paid by Great Britain, and other na- 
tions may yet participate. Republic Avia- 
tion and Fokker also have been discussing 
possible participation in the P.1154 pro- 
gram with Hawker Siddcley (AW Sept. 
10, p. 30). 


agreements never made formal, jointly 
entered the Dassault Mirage 3W, which 
actually was a Mirage 3C modified to 
meet DOD desires for an airplane that 
would be able to operate out of rela- 
tively unprepared fields, have relatively 
unsophisticated fire control and elec- 
tronics equipment and feature some de- 
gree of self-sufficiency in combat. 

The 3W was fitted with larger tires, 
its rocket pack was deleted, simpler 
Aida radar replaced the more complex 
Cyrano equipment, and a self-contained 
starting system was incorporated in the 

Proposal by the two companies last 
March contemplated manufacture of 
the prime equipment by the U. S. com- 
panies under license to satisfy DOD's 
reluctance to rely on foreign supply 
sources. For example. Pratt & Whitney 
would be assigned the manufacture of 
the 3W’s Snccma turbojet engine and 
I Iughcs Aircraft would provide the Aida 

This earlier collaboration provided 
Boeing management with insight into 
Dassault capabilities. With growing in- 
terest in V/STOL programs evidenced 
by NATO and the U.S. indicating a 
finn market developing in the near fu- 
ture, the American company decided to 
leap-frog its own research and develop- 
ment programs by utilizing what ap- 
peared to be a definite lead by European 
designers m actual V/STOL. hardware. 

Other agreements by U.S. and Euro- 
pean companics-Pratt & Whitney and 
Bristol Siddcley. Rolls-Royce and Alli- 
son. Ling-Temeo-Vought and Short 
Bros. & Harland (AW Sept. 10, p. 30) — 
also influenced the Boeing decision. 

Boeing probably sees the agreement 
with Dassault as providing considerable 
benefits in developing its own tech- 
nologies and considers the Mirage 3V 
as not merely the means to an end, but 
as providing invaluable broad-based ad- 
ditional V/STOL technology which can 
be applied to future programs. 

MASD engineers appear to have de- 
veloped considerable respect for the 
French company's attitude and ability 
to make decisions to build hardware to 
flight-test concepts at an earlier stage 
than is prevalent in U. S.— where the de- 
sign constantly is refined on the drawing 
board and in the wind tunnel until it 
is in danger of being obsolete before 
being built. 

The Boeing engineers point out that 
as a result of the 3V Balzac testbed 
program, Dassault expects to roll out 
and start flight tests on the full-scale 
Mirage 3V strike fighter in late 1963 
and believes it can have the airplane 
operational with the French air force 
in quantity by 1966. 
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Military Space Spending to 


Washington— Defense Dept, funding 
of military space programs is expected 
to be higher in Fiscal 1964 than the 
SI .5 billion allocated in Fiscal 1963. 
“but not very much larger.” Asst. Sec- 
retar)' of Defense John H. Rubel, dep- 
uty director of defense research and en- 
gineering, said last week. 

Defense Dept, expenditures for space 
developments "have been remarkably 
high in relation to viable concepts for 
military applications in space.” Rubel 
told the Washington Aerospace Lunch- 
eon Club. 

Funding of military space programs 
has tripled in the last three years, Rubel 

Half of the department's efforts are 
directed at meeting well-defined mili- 
tary needs, but the other half repre- 
sent “a very extensive program of tech- 
nological insurance against an uncertain 
future,” Rubel said. 

Midas Problems 

In the category of projects aimed at 
identifiable military needs, the Defense 
Dept, has spent $300 million on the 
Midas early warning satellite and will 
spend up to $100 million more this 
fiscal year, “despite great technical dif- 
ficulties and disappointments" with the 



program, Rubel said (AW Aug. 6, p. 26, 
Sept. 24, p. 54). 

The department has spent nearly 
$200 million on development of a mili- 
tary communication satellite system and 
plans to spend $100 million more this 

Funding for development of the 
Transit navigation satellite now totals 
$100 million, with another $50 million 
planned for Fiscal 1963, Rubel said. 

In the second category— developing 
technology and systems where the mili- 
tary requirement is not well defined— 
Rubel cited the Titan 3. which is ex- 
pected to cost nearly SI billion to de- 
velop. More than S250 million of this 
will be spent this fiscal year. 

Titan 3, expected to be a standard 
launch vehicle useful for nearly a dec- 
ade, “is not being developed to fill a 
specific military mission requirement 
that adequately justified its develop- 

“No such requirement presently ex- 
ists," Rubel said. 

Defense Dept, will spend another 
S300 million in the current fiscal year 
for bioastronautics, development of ad- 
vanced sensors, the evolution of ad- 
vanced propulsion systems and power 
supplies, developments in materials and 
a multitude of exploration and research 
efforts aimed at learning more about 
space flight and the space environment, 
Rubel said. 

Large Percentage 

The $1.5 billion earmarked for mili- 
tary space development this vear repre- 
sents more than 20% of tfie depart- 
ment’s total research, development, test 
and evaluation budget of $7.1 billion 
and "is greater than the entire Army 
RDT&E budget and greater than the 
entire Nary RDT&E budget, including 
Nike Zeus and Polaris," Rubel pointed 

Military space funding “is very large 
in relation to the funds and the efforts 
we are expending in research and devel- 
opment ... of new systems ... of 
demonstrable military value and effec- 
tiveness," Rubel said. "It competes 
with these, and as it grows, becomes 
a correspondingly larger and more im- 
portant factor in decisions affecting the 
total Defense Dept, research and devel- 
opment program.” 

Rubel said the Office of the Direc- 
tor of Defense Research and Engineer- 
ing is "particularly concerned with the 
effective utilization of our precious sci- 
entific and engineering manpower re- 
sources, for the bulk of the funds for 
research and development . , . determine 
the areas toward which their efforts 
. . . will be directed." 


Rise Slightly 

Citing extensive Air Force and De- 
fense Dept, studies of possible military 
uses of space dating back to 1946 at 
the Rand Corp., Rubel said that despite 
many thousands of man-years of effort, 
"no really new ideas for the militaiy 
utilization of space have been evolved. 
New techniques have been evolved or 
postulated, but the list of system pro- 
posals under active consideration shortly 
after Sputnik 1 is remarkably similar to 

Sufficient Study 

Many of these arc being heavily sup- 
ported, he said, but others are not. 
“This does not prove that new ideas 
will not be forthcoming. It does not 
prove that all the decisions to proceed 
or not to proceed have been correct. 
Nor does it prove that we have studied 
the problem sufficiently. We are still 
studving it. 

"But it does suggest that our devel- 
opment efforts are not lagging behind 
the good ideas," Rubel said. 

Rubel conceded that “there are a 
multitude of fascinating and potentially 
useful projects that one might under- 
take in this new field, but unless we can 
satisfy ourselves that these efforts con- 
tribute to our military mission, or are 
likely to, we are not justified in sup- 
porting them. . . . Naturally, space ef- 
forts which are often very costly and 
svhich may not contribute heavily or 
directly to (militaiy capability] . . . must 
compete for support with others that 
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Russian V-8 24-place helicopter, credited to Mikhail Mil's design office, is now (lowered by paired turboprop engines instead of the single 
unit of the prototype (AW Feb. 12, p. 65). Wheel pants have been removed from this version. 


Soviet V-8 Helicopter Now Powered by Paired Turboprops 



Two small gas turbines, credited to Soviet Designer Isotos*. power the V-2 helicopter. This six- to eight-place design also is credited to 
Mil’s office and apparently is a conversion of the piston-engined Mi-1 to turbine power. 
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Congress Showed Firm Support 
For Accelerated Space Program 


By George C. Wilson 

Washington— Eighty-seventh Con- 

gress gave general approval of an ac- 
celerated national space program and 
set the stage for a debate next year on 
such specific questions as the roles the 
Pentagon and space agency should play 
in the effort. 

In a second State of the Union mes- 
sage May 25, 1961, President Kennedy 
presented the challenge to Congress 
by declaring: "Now it is time to take 
longer strides— time for a great new 
American enterprise— time for this na- 
tion to take a clearly leading role in 
space achievement ... 1 believe that 
this nation should commit itself to 
achieving the goal, before this decade 
is out, of landing a man on the moon 
and returning him safely to earth. . . ." 

Congress responded to this request 
by voting overwhelmingly almost all 
the money requested for space. The lop- 
sided voting in 1961 and 1962 for civil- 
ian and military space appropriations 
indicated that few lawmakers felt reluc- 
tant to commit the nation to such an 
expensive enterprise. 

President Kennedy, in his May 25 
message, warned: “Let it be clear that 
I am asking the Congress and the coun- 
try to accept a firm commitment to a 
new course of action— a course which 
will last for many years and carry very 
heavy costs— an estimated S7-S9 billion 
additional over the next five years. If 
we were to go only half way, or reduce 
our sights in the face of difficulty, it 
would be better not to go at all.” 

Last year, Congress appropriated $1,- 
671,750,000 for Fiscal 1962 for the 
National Aeronautics and Space Admin- 
istration— S 562 million more than Pres- 
ident Eisenhower requested in his final 
budget recommendation and $1 1 2 mil- 
lion less than President Kennedy re- 
quested after reviewing that budget. 
This year, for Fiscal 1963, Congress 


appropriated 53,674,115,000 for NASA 
-only Sll 3,161,000 less than President 
Kennedy requested. 

Not all this support was generated 
by President Kennedy, of course. A 
good deal came from spending space 
dollars where they could do political 
good. For example, Chairman Albert 
Thomas (D.-Tex.) of the powerful 
House appropriations subcommittee 
which handles the NASA budget, bene- 
fited from NASA's decision to place the 
Manned Spaceflight Center in Houston 
near his congressional district. Also, the 
growing volume of space contracts go- 
ing to private firms in various areas 
helped broaden congressional support 
for space spending. 

But more responsible for congres- 
sional support than anything else is the 
conviction that the national space pro- 
gram is an important event in the U. S. 
vs. Russia contest. Such Russian 
achievements as the flights of Vostoks 
3 and 4 are causing a growing number 
of lawmakers to go beyond appropriat- 
ing the money and question whether 
the billions for space are being spent 
in the most effective wav. 

Chairman Melvin Price (D.-Ill.) of 
the Joint Congressional Atomic Energy 
Research Subcommittee, is one law- 
maker who feels the national space pro- 
gram must undergo a change of empha- 
sis to surpass the Russian effort. He 
told Aviation Week he will press 
harder next year than ever before for 
more emphasis on nuclear space pro- 
pulsion. 

Chairman Richard B. Russell (D.- 
Ga.) of the House Armed Sendees 
Committee is among those who con- 
tend military space projects were taken 
away from the armed sendees too soon 
and transfered to NASA. He will go 
into the question of whether NASA is 
adequately fulfilling military space re- 
quirements during Defense Department 
and NASA budget hearings next year 


New Radiation Levels 

Washington— Peak intensity of high- 
energy electrons produced by the July 9 
Starfish high-altitude nuclear test is 100 
to 1,000 times the pre-blast levels found 
in the Van Allen radiation belt at alti- 
tudes above 1,000 mi., according to meas- 
urements reported by Air Force satel- 

The new man-made radiation is not 
found below 400 mi. altitude at the gco- 

as 200 mi.^off the coast of Brazil at 30 
deg. south latitude, 45 deg. west longi- 
tude due to the dip in the earth's mag- 
netic field at that point. 

It therefore docs not pose a hazard for 
manned space flight missions planned for 


before both his armed services com- 
mittee and the Senate Aeronautical and 
Space Sciences Committee, where he is 
second ranking Democrat. 

Similarly, Chairman George H. 
Mahon (D.-Tex.) of the House Appro- 
priations Defense Subcommittee will 
take a hard look at the military space 
program of the Defense Dept, and 
NASA during hearings early next year. 
Until now, the majority of the subcom- 
mittee has felt that much of NASA’s 
research work has direct military space 
application. Rep. Mahon said this is 
why he and others on the committee 
have not pressed for a larger military 
space role. Next year's hearings will de- 
termine whether that viewpoint still 
prevails. 

Chairman George P. Miller (D- 
Calif.) of the House Science and As- 
tronautics Committee is a leading ad- 
vocate of continuing the present mili- 
tary-civilian mix in the national space 
program. He took issue recently with 
Sens. Barry Goldwater (R-Ariz.) and 
Howard W. Cannon (D-Nev.) who 
contended in Senate speeches that the 
Kennedy Administration was endanger- 
ing the national security by not plac- 
ing more emphasis on the military space 
role (AW Aug. 20, p. 31). 

Rep. Miller said 54.8 billion has 
been spent to date on military space 
activities compared with 56.4 billion 
for NASA through Fiscal 1963. He 
said: “I find it difficult to view this rec- 
ord as flagrant disregard for the mili- 
tary’s interests” (AW Sept. 3, p. 22). 
This type of debate over the military’s 
role will intensify next year as Congress 
takes the closest look yet at military 
and civilian space budgets. 

Debate on the specifics of the na- 
tional space program is bound to get 
off to an early start next year because 
NASA will ask for supplemental funds 
for this fiscal year shortly after Con- 
gress returns in January (AW Sept. 3, 
p. 16). 


NASA FY 1963 Budget 


Authorization 



$3,787,276,000 $3,671,162,000 $3,744,113,230 

Appropriation 
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To give a boost to booster rocket production, specialists at Lukens 
"spin" heads in the widest range of sizes, shapes and materials available — 
anywhere. Important uses for these versatile metal domes range from rocket 
end-closures to missile nose cones . . . from cryogenic storage tanks to huge 
industrial boilers. Lukens heads are produced in diameters up to 21Vz feet; in 
thicknesses up to 71/2 inches. Technical assistance on materials selection and de- 
sign is always available. Write or phone collect: Manager, Application Engineering, 
Lukens Steel Company, Coatesville, Pennsylvania. Telephone: DUdley 4-6200. 


THE SPECIALIST 
IN PLATE STEELS 







Striking while the iron is hot has kept the word “gear” in our name growing in importance since 
1888. Since the days of horseshoes and steel-tired wagon wheels, Western Gear has grown to 
seven divisions, designing and manufacturing standard and special electromechanical power 
transmission equipment. The word "gear” in Western Gear now applies to over 500 products. 
These products range from miniature rotary electrical equipment, to systems to complete 
plant processing machinery. Get the full story of how this experience and diversification can be of 
service to your own company's growth. Write for Corporate Capa- 
bilities Bulletin 5900. Address Western Gear Corporation, Box 182, 

Lynwood, California. Or cable WESTGEAR, Lynwood, California. 


West Coast Contract 
Negotiations Continue 

Contract negotiations between four 
West Coast aerospace companies and 
the International Assn, of Machinists 
continued through late last week with 
little likelihood of any further immedi- 
ate strike action. 

Aerojet-General and IAM representa- 
tives met with Federal Mediation and 
Conciliation Service and Labor Dept, 
officials in Washington, resuming nego- 
tiations following a 2j-day IAM strike 
which Aerojet-General said was caused 
by "misunderstandings” for which it 
[Aerojet-General] “was responsible.” 
An iAM spokesman said primary issues 
involved in the strike were non- 
economic and included seniority and 
company policies on subcontracting 

The company said all schedules were 
met during the strike with aid of super- 
visor)' and technical personnel. 

An early settlement between Aerojet- 
General and the union seemed possible, 
but there was little indication of an 
immediate settlement in the IAM's dis- 
putes with Lockheed, Boeing and Rohr. 
The union shop figured prominently in 
these disagreements (AW Oct. 8, p. 41). 

A three-man fact-finding board ap- 
pointed by President Kennedy had 
been scheduled to make its recommen- 
dation in the Boeing-IAM controversy 
today but asked and received permission 
from the President to delay its report 
until Nov. 5 because of the" complexity 
of the issues involved. 

Following completion of the fact- 
finding board's hearings in Washington, 
Boeing and IAM representatives con- 
tinued negotiations in Seattle at the 
board’s request. Lockheed and IAM 
negotiators met in Los Angeles and 
Rohr-IAM representatives in Riverside, 
Calif. Federal mediators attended the 
Lockhecd-IAM and Rohr-IAM meet- 

lections to decide whether em- 
ployes desire a union shop are sched- 
uled at North American Aviation Fri- 



day. at General Dynamics West Coast 
facilities Oct. 23 and Ryan Aeronautical 
Co. Nov. 1. These companies reluc- 
tantly agreed to employes' elections on 
the union shop issue in compliance with 
recommendations of a fact-finding 
board appointed by the President to 
help resolve labor difficulties at these 
companies and at Lockheed. 

United Automobile Workers ratified 
a new three-year contract with Ryan 
Sept. 28 and with NAA Sept. 30. IAM 
employes of General Dynamics West 
Coast facilities ratified a three-year con- 
tract with the company last week. 

Douglas Aircraft Co., which reached 
agreement on new contracts with the 
UAW and IAM in July, announced last 
week a 5% pay raise and extension of 
fringe benefits for approximately 8,000 
salaried employes not in any bargaining 

Southern California Professional En- 
gineering Assn., representing 4,600 pro- 
fessional people at Douglas, has en- 
dorsed company offers of similar salary 
and fringe benefits. The organization is 
conducting a mail ballot election among 
its members, with votes to be counted 
Saturday. 

Comsat Corporation 
Directors Are Named 

Washington— President Kennedy has 
nominated thirteen incorporators to 
serve as the initial board of directors of 
Communications Satellite Corp., au- 
thorized by Congress to develop and 
operate a communications satellite sys- 

Thesc are the designees, who would 
serve no more than one year: Edgar F. 
Kaiser, president, Kaiser Industries; 
David M. Kennedy, board chairman. 
National Bank and Trust Co., Chicago; 
Philip L. Graham, publisher, Washing- 
ton Post; Sidney J. Weinberg, partner, 
Goldman, Sachs and Co.; Bruce G. 
Sundlun, partner, Amram, Hahn and 
Snndlun, Washington law firm; A. 
Byrne L. Litschgi, Partner, Coles, 
llimcs and Litschgi, Tampa law firm; 
Beardsley Graham, president, Spindle- 
top Research, Inc.; Leonard Woodcock, 
vice president, United Auto Workers; 
Sam Harris, member, Strasser, Spcigel- 
berg. Fried and Frank, New York law 
firm; George J. Feldman, vice president, 
Mastan Co.; Leonard II. Marks, partner, 
Cohn and Marks, Washington law firm; 
John T. Connor, president, Merck and 
Co.; George L. Killion. president, Amer- 

A major task of the incorporators 
will be to arrange for the financing of 
the corporation. Fifty per cent of the 
stock will be offered to the public at 
not more than S100 a share and 50% 
is earmarked for sale to communications 


Transport Concept 

USAF is advancing the concept of a 
500.000-lb. gross weight, 175-ft.-long 
transport, to be designated CX-4, as a 
Specific Operational Requirement (SOR). 

Projected program, which apparently 
has the approval of the Secretary of the 
Air Force, is being considered for inclu- 
sion in Fiscal 1964 funding to the extent 
of S60 to $80 million for initial effort. 

about $1.2 billion. P % 


News Digest 


First full duration (7 min.) static 
test firing of the six clustered RL-10 
engines for the S-4 upper stage of the 
Saturn C-l booster has been conducted 
at Douglas Missile and Space Systems 
Division, Sacramento, Calif. 

X-15 research vehicle last week made 
its third in a series of flights that tested 
stability with the ventral fin removed. 
National Aeronautics and Space Ad- 
ministration Pilot Jack McKay flew 
the No. 2 X-l 5 to a maximum altitude 
of 129.000 ft. Top speed was 3,716 
mph., achieved at 107,000 ft. Engine 
burn time was 81 sec., and the flight 
lasted 11 min. 

South African government last week 
ordered Blackburn Buccaneer Mark 2 
naval strike fighters to bolster Cape of 
Good Hope shipping lane defenses. 
Order probably is tor at least two land- 
based squadrons, consisting of 20 air- 
craft. 

Rocketdyne J-2 engine has success- 
fully completed first full thrust, long 
duration (4 min.) static test at the 
Santa Susana test facility near Canoga 
Park, Calif. The liquid hydrogen/oxy- 
gen-fueled 200,000 lb.-thrust engine will 
power top stages of both Saturn C-1B 
mtennediate vehicle and Saturn C-5 
Apollo vehicle as well as second stage of 
C-5 as a cluster of five. 

Kaman Aircraft has been selected bv 
Lockheed-Georgia Co. to manufacture 
tail cones for the USAF C-141 turbofan 
transport, due to fly next year. Kaman 
has received a contract for tail cones for 
the first five aircraft and expects fol- 
low-on orders when the aircraft goes into 
full production. Kaman said contract 
dollar value was relatively low. 

De Havilland is starting a new pro- 
duction batch of Comet 4C aircraft at 
its Chester, England, plant to meet re- 
cent orders for four airplanes and an 
undetermined number on speculation. 
Orders arc from Sudan Airways, Kuwait 
Airways and United Arab Airlines. 
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BO AC Reports $ 140-Million 1961-62 Loss 


State-owned airline hints it will ask for government 
support; $88-million capital costs to he written down. 

By Herbert J. Coleman 

London— British Overseas Airways Corp., citing a bad year for world air- 
lines, last week said it lost $140 million in 1961-62 and hinted it would turn 
to the government for future support or re-evaluation of its financial structure, 
Included in the deficit reported by Sir Matthew Slattery, BOAC board 
chairman, is an $8S-million write-down of equipment capital cost, primarily 
Bristol Britannia turboprop transports and the short-range de Havilland Comet 
4s in BOAC's fleet that also includes the longer-rangc Comet 4C. Also part 
of the total deficit is BOAC’s $40-million operating loss, which includes 
BOAC’s own operation and interest charges and those of its subsidiary and 
associated companies (see box p. 39). 


Slattery, in a reference to BOAC's 
operation as a state-owned airline, con- 
tended there "is every chance that 
BOAC can operate on a reasonable 
basis” if the government would allow it 
to write off the airplanes, instead of writ- 
ing down, in order to reduce the inter- 
est payments, amounting to nearly SI 7 
million last year. Then he added: 

"I have taken the opportunity at the 
end of my first full year as chairman of 
the corporation to point out that I 
think the financial structure of the cor- 
poration and the way it is expected to 
operate is bloody crazy.” 

So far this year, BOAC's traffic and 
revenue position "is not as bad as last 
year's.” according to Slattery, but still 
is far from encouraging. He said fare 
discounting and various excursion plans 
seriously diluted the airline’s revenues. 
There has been virtually no capacity 
increase this year. 


The BOAC chief called for a "slight 
increase” in fares, in a reference to the 
present International Air Transport 
Assn, fares conference at Chandler, 
Ariz. (AW Sept. 24. p. 43). Airline’s 
official position is that if fares on the 
North Atlantic had been reduced by 
20%, BOAC would have had to find 
at least 100,000 more passengers to im- 
prove the inadequate revenue it earned 
from existing fares. 

Slattery emphasized that BOAC, 
under its enabling act, has been a 
chosen instrument of national policy 
and prestige and has been charged with 
pioneering of new routes and tech- 
nological advances-the latter a refer- 
ence to British aircraft. 

His report continued: 

"lust as it [BOAC] has modernized 
its aircraft fleet, so it is now faced with 
the necessity to rationalize its financial 
structure. BOAC's present capital posi- 


tion is largely the result of policies that 
followed a concept of the corporation’s 
role that has now been changed." 

Other points raised by the chainnan 
included: 

• Airline's fleet of Comet 4 jets will be 
retired in about three years when the 
Vickers VC.10 four-jet transports 
begin coming into service (see p. 54). 
Cost of phasing the VC.10 into service 
will be S9 million. BOAC plans to ask 
for government aid in this area. 

• BOAC is negotiating for sale of the 
Britannia fleet, but the chairman de- 
clined to give any details of prices or 
airlines involved. Most discussions are 
being held with British United Airways, 
the largest independent. 

• BOAC is "not too worried” about the 
ability of the VC.10 to compete on the 
London-Los Angeles route with the 
Boeing 320B. Slattery said the VC.10 
can fly the route nonstop with extra 
fuel, but noted Vickers now is evaluat- 
ing this possibility in the light of cur- 
rent flight testing. 

• Airline has not yet reached any final 
conclusions about establishing a new 
cargo fleet made up of Canadair CL-44 
swingtail turboprops. BOAC has 
Ministry of Aviation approval to lease 
at least two CL-44s which would oper- 
ate with its two Douglas DC-7C piston- 
engine cargo planes. 

• It is hoped that a supersonic transport 
will not be brought into service before 
the early 1970s and then only on "very 
restricted routes." 

• Question as to eventual merger of 
BOAC and British European Airways, 
the other state-owned airline, was 
brushed off by Slattery as "I hear there 

Despite the chairman's comment, 
there will be considerable parliamentary 
pressure toward this end. in view of the 
fact that BEA also lost money last 
year. Initial reaction last week’ came 
front John Cronin, the opposition Li- 
bor Party’s spokesman on civil aviation 
in the House of Commons. He said he 
intended to inquire into the "extraordi- 
nary re-evaluation of capital assets” 
when the House reconvenes, and this 
probablv will lead to a full-scale debate 
on BOAC's and BEA's future. 

BOAC's policy has been to amortize 
the cost of aircraft over seven years to 
their estimated residual value at the end 
of that period, or 25% of the original 

However, the 12 Britannia 102s and 
four Douglas DC-7Cs (other than two 
freighter versions) will have to be re- 
tired this year after less than five years' 


BOAC Fare Discount Objections 

London— Highly concerned over fare discounting, British Overseas Airways Corp. 
Inst week outlined the manifestations of what it calls a further factor in worsening 
its revenue picture in the East and at Central European points. 

BOAC claimed that certain operators who are desperate to force up miserably 

• Turning a blind eye to excess baggage charges. 

• Acceptance of passengers at student fares to which they arc not entitled. 

• Provisions of free hotel accommodations at attractive stopover points, along with 
unrecorded cash refunds. 

• Flouting of currency regulations in countries where exchange is controlled, even 
to the point of illegally providing foreign currency to the passenger for use on 

BOAC*’ charges that these practices make airlines buy business without ap- 
preciably extending the market. In most cases, the methods involved are especially 
vicious in that they tend to corrupt by providing large funds to staff members who 

BOAC has asked for IATA intervention and has alluded to the possibility of gov- 
ernment action, undoubtedly in the area of bilateral agreements. 


38 AVIATION WEEK and SPACE TECHNOLOGY, October 15, 1962 


BOAC 

Deficit 

T he following table is a detailed break- 

down of BOAC's 

1961/62 fiscal year 

deficit. The figures. 

in dollais. may not 




dollars. 

BOAC 

Operating deficit 

.,..514,000,000 

Interest on capital. . . . 16.739.000 

Associated and Subs 

diary Companies 


eated to 

BOAC shareho 

dings 4,200,000 

Interest on capital. . . . 1.130.000 

Capital loss on eq 

ipment 

disposal 

.... 4,110,000 

Total ... 

.... 40,258,000 

Capital Adjustments 


ccncc and 

amortization 

charges: 

BOAC 

. . ,SS8, 807,000" 

Assoc, companies 

... 2,800.000 

Normal adjustmc 

Is... 3,640.000 

Transfer to fleet i 



.... 2,810,000 

Penalty on ament 

nent to 

VC.10 con true 


Total ... 

.... 99,940.000 

Less profit on red 



Airways 

stock 

.... 1,020,000 


.... 98,800,000 

Total 1961/62 defi 

it. .5139.176,000 

Previous accumulated 

deficit 

.... 41,580,000 



deficit 

. ..5180,880,000 

"Includes Britannia 

write-down of 561,- 

600,000 and Come 


521,850,000. 


Service; The airline also said the decline 
of longcr-range Britannia 312s' competi- 
tive strength will sharply curtail their 
working fife on BOAC routes. The 
Comet 4 jets, of which BOAC owns 19, 
will be phased out after four years, 
instead or seven, as originally planned. 

Slattery pointed out that BOAC. and 
the British aircraft industry had gone 
through two costly, intermediate phases 
-the first big medium-range jet, the 
Cornet 1 series, and subsequently, the 
big turboprop. First era ended tragi- 
cally with the Comet metal fatigue 
problems, and the second was too late 
to realize a prolonged earning life. 

It also was noted that cancellation 
charges assessed when BOAC revised its 
VC.10 order for 30 Super VC.10 and 
12 standard versions amounted to about 
$2 million charged to last year’s total 
deficit. 

In computing its losses, BOAC cal- 
culated that a strike by its mechanics 
also cost it, directly and indirectly, 
nearly $9 million. 

BOAC’s Atlantic link with Cunard 
Eagle Airways, which has consistently 


lost money on its operations, will also 
come up in the I louse, spurred by Labor 
Party members who are still rankied over 
the deal. In the airline's annual report, 
BOAC contended that its interests on 
the North Atlantic, as far as British 
competition was concerned, were safe- 
guarded in the short term when fomier 
Minister of Aviation Peter Thor- 
neveroft revoked a London-New York 
route granted Cunard Eagle by the Air 
Transport Licensing Board. 

The report said BOAC and Cunard 
Eagle, which had planned to reapply 
after putting its two Boeing 707s on a 
London-Miami route, began to con- 
sider together how they might in a 
limited way extract at least some posi- 
tive benefits from the negative situa- 
tion ". . . as talks proceeded it became 
clear that a full alliance of two great 

bodying outstanding prestige and repu- 
tation would constitute the most for- 
midable British attack there had ever 
been made on the Atlantic travel mar- 
ket." 

According to Slattery, another major 
factor in BOAC's poor showing last 
year was that London no longer is the 
main gateway to Europe, since com- 
peting airlines can serve European capi- 
tal cities from New York, where BOAC 
is limited to a London destination. 

To combat this trend, the airline 
currently is discussing sales campaigns 
and advantageous scheduling with BEA, 
to provide expedient connections from 
London to the important European 
business and tourist centers. 

Slattery also pointed out that 
BOAC's 28% expansion of passenger 
capacity, based on predictions of a 
growing market that did not materialize, 
brought less than a 6% increase in 
business. The passenger load factor fell 
more than 10 points to 49.6%. 

Slatterv contended that BOAC’s 
mam problem lav in traffic growth, not 
economics, since the airline, through 
cost improvements, brought down its 
breakeven load factor in 1961-62 from 
55.9% to 52.4%. 

The airline’s report also stressed that 
the prime necessity at this time is to 
establish whether the trends of last year 
are a temporary distortion of a familiar 
pattern, or the beginning of a new one 
that could have far-reaching conse- 
quences for the entire industry . 

In an explicit warning, the report 
continued: “In short, this is not the 
time to turn back. To do so would not 
only mean a drastic reduction in the 
size and world-wide image of the cor- 
poration and in the contribution it can 
make to the nation's overseas earnings, 
it would mean abandoning many routes 
on which heavy past expenditure is 
beginning to show a return; it would 
mean canceling many British aircraft 
now on order, at an incalculable cost 


to the industry- and the country, and it 
would mean dismissing very large num- 
bers of staff. 

“These immense penalties, with their 
grave economic and social implications, 
would produce no compensating finan- 
cial advantages for many years, and in- 
deed, the short-term position would be 
immeasurably worsened by the large 
capital losses that would inevitably be 
entailed." 

Part of BOAC's total loss— $9 mil- 

nies, although during the year the air- 
line disposed of its interests in Middle 
East Airlines and British West Indian 
Airways. Only associated airlines to 
show profits were Borneo Airways, 
Cathay Pacific Airways. Fiji Airways, 
Gulf Aviation and Malayan Airways. 
BOAC owns 65% of Turk Hava Yol- 
lari, the Turkish airline, but results 
were not available. 

BOAC lost 5160,000 with Aden Air- 
ways, largely due to maintenance costs 
on its Argonaut fleet; SI. 5 million with 
Bahamas Airwavs, due to costs of do- 
mestic operations: S2.3 million with 
British West Indian Airways, of which 
it now owns 10% without respon- 
sibility for losses, and 5417,000 with 
Kuwait Airways, due primarily to in- 
tensified quantity and quality of com- 
petition from other carriers. Balance 
of the total 59 million lost came from 
what BOAC described as capital losses 
in disposing of investments. 

In referring to Kuwait Airways, 
the report predicted that because jet 
operations began only last February, 
losses to be borne by BOAC will lie 
greater for the 1962-63 financial year. 
Current agreement between the two air- 
lines ends in May, 1963, and the 
Kuwait government has confirmed that 
it will not be renewed. 

BOAC also is allocating a sum of 
S2.8 million toward the write-down 
costs of aircraft it has leased to associ- 
ates and other companies. 


London Rerouting 

Runway No. 5 lasAveek for maintenance 
and repairs will mean increased use of the 
Shannon, Ireland, airport by long-range 
westbound flights for balance of October, 

Runway No. 9 at London is open, but 
is 9,700 ft. long compared with 11,000 
ft. for Runway 5. which it parallels, and 
is not considered long enough for the 
high gross weight takeoffs necessary for 
many westbound jet flights. Trans World 
Airlines and British Overseas Airways 
Corp. have set a 50% load factor as the 
dividing line, and for load factors over 
50% are making an unscheduled stop at 

expected to follow this system. 
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Backers to Reshape Legislation 
Founding Federal Aviation Service 


Washington— Federal Aviation Serv- 
ice bill establishing a corps of traffic 
controllers who could be militarized dur- 
ing national emergencies will be one 
casualty of the 87th Congress, but no 
one in government— not even its spon- 
sor— appears openly sorrowful. 

Prepared by Federal Aviation Agency 
and introduced last fall by Sen. A. S. 
Mike Monronev (D.-Okla.), the bill has 
drawn sharp criticism from the agency’s 
18,000-man controller force. Air Force, 
in addition, has been reluctant to yield 
any authority over air traffic activities, 
even at air bases with little secret 

In the months since the bill’s draft- 
ing, FAA has taken a closer look at 
some of the arguments in favor of a 
Federal Aviation Service and concluded 
an FAS would cost substantially more 
than was first estimated. The service 
also would require a greater number of 
controllers than originally estimated, 
for it was found that the military ATC 
technician and the civilian controller 
arc almost equally adept at moving a 
given volume of air traffic. Previously, 
FAA had thought that two civilian con- 
trollers could do the work of three 
military controllers. 

Air Force sources note that the mili- 
tary controller is usually an enlisted man 
and that his salary as such is about half 
that paid civilian counterparts by FAA. 
Even the extensive fringe benefits ac- 
corded military personnel do not cancel 
out this pay gap. 

Essentially, the FAS was to assure 
uninterrupted ATC service to military 
and civil aircraft during a defense emer- 
gency. At such time, the President 
could shift the civilian corps to military- 
status. Tire FAA administrator also 
would be empowered to activate certain 
elements of the sendee during lesser 
crises, on the Defense Secretary's rec- 
ommendation. A controller, under the 
bill, could elect whether to join FAS 
or not. But membership would be 
mandatory if he sought certain jobs 
within the agency. 

Most common complaint voiced bv 
controllers last year was that member- 
ship in FAS could disrupt the stability 
of their families. It was said that be- 
cause the controllers could be pressed 
into military service and transferred to 
another location on short notice, any 
FAS legislation should afford compensa- 
tory benefits. 

One such benefit provided in Sen. 
Monroney’s bill was retirement at age 
50 for controllers with 20 years of FAS 
service. But this plan was complicated 
during the last session by Sen. George 


Smathers (D.-Fla.), who introduced a 
bill that offered the controllers similar 
retirement with or without FAS par- 
ticipation. As a result, one big incen- 
tive for joining the service lost much of 

Tire fonn of future FAS legislation. 


New York— Hearings before commit- 
tees of the New York state courts are 
expected in a search for legal procedures 
to cope with jet noise problems over 
communities near New York Interna- 
tional Airport (Idlewild). 

Paul Windels, Jr., appointed by State 
Attorney General Louis Lcfkowitz to 
study possible legal action in the noise 
matter, told Aviation Week that it 
appears the problem will rest ultimately 
with the courts. 

"We will have to hold hearings to 
establish the state courts’ jurisdiction in 
noise complaints,” Windels said. 

The attorney is former counsel to 
the Aircraft Noise Control Council of 
Nassau County, L. I., N. Y., and was 
once regional administrator here for the 
Securities and Exchange Commission. 

1 le was appointed by Lefkowitz after 
the attorney general received an anti- 
noise petition signed by Nassau County 
Executive Eugene H. Nickerson, the 
county's Board of Supervisors and the 
mayors of nine communities near Idle- 
wild. 

Windels said there is little doubt that 
many complaints are justified regarding 
damaging effects of jet noise on property 
values and personal comfort. 

"But on the other hand, we can't 
simply ask the courts to tell the airlines 
to stop making noise,” he said. "As a 
New Yorker interested in commerce, 
I'm for keeping these airports in the 
metropolitan area rather than placing 
them 60 mi. out in the country.” 

Windels said that since the noise 
problem became acute, searches for cor- 
rective measures have been thwarted 
simply because it has never been de- 
termined who is responsible. 

Although the airlines create the noise, 
and the Federal Aviation Agency deter- 
mines routes the planes must follow, 
Windels believes the burden rests pri- 
marily with the Port of New York- 
New Jersey Authority, which locates and 
operates the airports. 

However, as a bi-state agency, the 
Port Authority has maintained cxemp- 


if it is ever introduced, probably will 
depend on the report being written by 
a joint committee of FAA, Defense 
Dept, and Budget Bureau representa- 
tives (AW Oct. S, p. 45). Sources close 
to this committee say that it will en- 
dorse the quality of the FAS concept, 
which won Defense Dept, approval last 
year, but not the reasoning advanced 
by FAA to justify creation of the serv- 
ice. Committee’s final report is due be- 
fore the new Congress reconvenes in 


tion from federal regulation. This has 
led to the problem now before the 

"Our job, basically, is to find a solu- 
tion that will satisfy the complaints, 
but in such a way as to affect air com- 
merce to a minimum,” Windels said. 

Windels said he feels the ultimate 
solution of the noise problem will come 
through cooperative concessions by 
everyone involved, including the air- 
lines. The courts perhaps could estab- 
lish a schedule of corrective measures, 
he said, which might include a reduc- 
tion of night operations, relocation of 
runways, or new traffic patterns directed 
away from residential areas. 

"The attorney general’s interest arose 
largely from concern over no one being 
willing to assume responsibility for this 
problem." Windels said. “Many of the 
people voicing complaints have lost 
faith in the governmental agencies sim- 
ply because of inaction.” 

Gen. Kuter Is Elected 
Pan American Officer 

Gen. LaurcnceS. Kuter, USAF (ret.), 
has been elected a vice president of 
Pan American World Airways and will 

Gen. Kuter, who retired last July 31 
as commander of North American Air 
Defense Command and USAF’s Air 
Defense Command, had been offered 
several other major positions including 
top-level posts at both the Air Trans- 
port Assn, and the Aerospace Industries 
Assn. A graduate of the U. S. Military 
Academy, he was assigned the task 
of organizing and commanding the Mili- 
tary Transport Sendee in 1948 and con- 
tinued this duty during the Berlin and 
Korean airlifts. 

In 1946-48, he was senior representa- 
tive of the U.S. delegation to the In- 
ternational Civil Aviation Organization 
and served as a member of the ICAO 
council. 


State Court Committees to Seek 
Idlewild Noise Problem Solutions 
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TWA Shows International Operation Profit 

London— International operations of Trans World Airlines in the past eight 
months have shown a profit of $8.9 million, compared with a loss of $4.9 million in 
a similar period a year ago, Floyd D. Hall, senior vice president, said here last week. 

Factors contributing to the profits, he explained, were high transatlantic reliability 
rate, in which TWA jets completed 99.6% of scheduled mileage, and success of 
the Royal Ambassador first-class service which includes in-flight motion pictures. 

Domestic loss for the eight-month period, according to Hall, is about $20.5 mil- 
lion. Airline's total operating revenues for the first eight-month period amounted to 
S259.5 million, against S238.3 million in 1961. Important reason for domestic 
losses were U. S. strikes, which did not affect the international operation. 

Other points raised by Hall included: 

• Potential merger with Pan American could be realized within six months if a 
number of factors, including stockholder acceptance and final decision on merged 
airlines' identity, are determined. 

• TWA has a definite need for a short-medium raugc jet transport such as the 
BAC 111 (the airline has ordered the Boeing 727 three-jet transport, AW Sept. 10, 
p. 19) but no decision on re-equipment has been made. Airline has completed study 
of BAC 1 1 1 operating characteristics and economics, however. 

• Airline, along with British Overseas Airways Corp., has found illegal price cutting 
in Europe and the Middle East has put it at a sharp competitive disadvantage. TWA 
has met with heads of airlines involved and has protested to International Air Trans- 

• Supersonic transport will become an eventual reality and a vital competitive 
weapon, but Hall said TWA technical personnel consider the proposed Anglo- 
French Mach 2.2 transport (AW Sept 17, p. 34) an intci q 1 that w II be 
superseded by a Mach 3.5 version. Consensus is that TWA would prefer to wait for 
the latter, but would have to be guided by competitive aspects if Mach 2.2 airplane 
was introduced earlier. 


CAB Implements New Legislation; 
Rejects Eight Supplemental Bids 


By Robert H. Cook 

Washington— Supplemental airline 

ranks were reduced to only 14 carriers 
last week in a series of Civil Aeronautics 
Board orders tightening control over 
the industry and limiting its competi- 
tive impact against scheduled carriers 
for the next two years (AW Aug. 27, 
p. 38). 

Eight other supplemental were 
denied renewal of their temporary oper- 
ating rights, primarily due to strong 
objections by CAB Bureau of Economic 
Regulations attorneys, who based their 
opposition on the carriers’ operational 
histories. 

The attorneys recommended against 
renewing the authorities of 10 of the 
22 supplemental, but two of the air- 
lines-United States Overseas Airlines 
and Standard Airways— later won ap- 
proval of their applications in separate 
3-2 decisions before the five-member 

In addition to these two carriers, the 
Board approved renewal applications 
for AAXICO Airlines, American Flyers 
Airline, Capitol Airways, Johnson Fly- 
ing Service, Modern Air Transport, 
Overseas National Airways, Purdue 
Aeronautics, Saturn Airways, Southern 
Air Transport, Trans International Air- 


lines, World Airways and Zantop Air 

Supplemental denied interim au- 
thorization, pending future Board hear- 
ings on applications for permanent op- 
erational authority, included Air Cargo 
Express, Airline Transport Carriers. 
Associated Air Transport, Blatz Air- 
lines, Paramount Airlines, Quaker City 
Airways, Sourdough Air Transport and 
World Wide Airlines. 

Details of the revised authority 
granted the 14 carriers indicates how 
far CAB has gone in complying with 
a congressional mandate to strengthen 
control over the supplemental airlines, 
within 90 days of passage of the legis- 

All of the carriers retain their domes- 
tic charter rights, but only six are per- 
mitted to conduct individually ticketed 
flights under a strict formula that 
limits their service to no more than 
10 round trips a month and revenues 
from the flights to no more than the 
average revenue attained from this busi- 
ness over the past three years. 

Only fire of the fourteen airlines 
were granted the right to conduct over- 
seas or foreign charters for passengers 
or property. Of this group, only U. S. 
O. A. was given authority to conduct 
unlimited overseas passenger charters. 


irregular foreign cargo flights, plus cargo 
charters on the return leg of one way 
military contracts. Three other carriers 
were also limited to irregular schedules 
for the carriage of foreign cargo, and 
only one— Trans International— was 

granted authority to conduct both pas- 
senger and cargo charters on the return 
trip of military one-way charters. South- 
ern Air Transport was the only one of 
the fourteen supplemental to win the 
right to operate individually billed over- 
seas and foreign cargo flights, under a 
prior Board approval. 

Each of the approved certificates also 
carries a warning from the Board that 
they can be immediately suspended for 
an initial period of 30 days, if the air- 
line fails to comply with CAB's new 
regulations on insurance coverage, 
ticket refunds to passengers or the re- 
tention of company records. 

Granting of the interim rights to 
U.S.O.A. and Standard brought dissent- 
ing rotes from Members Chan Gurney 
and Whitney Gillilland on grounds 
that neither carrier has shown an ade- 
quate financial ability or a willingness 
to comply with CAB regulations in the 
past. 

The two members conceded that 
U.S.O.A. has been re-accepted for 
Military Air Transport Service contracts 
after being suspended because of faulty 
maintenance and service, but they 
pointed out that the carrier reported a 
deficit of $1.1 million last June. Loss 
of the MATS business cut the air- 
line’s total revenues by one third for 
the first half of this year and U.S.O.A. 
may be unable to offset this loss in the 
future, they said. 

The minority members took issue 
particularly with a majority finding that 
while the carrier's record of violations 
show "glaring deficiencies, it is never- 
theless not so bad" as to cause a rejec- 
tion of their application. 

Standard Airways application also 
should have been rejected, the dissent- 
ers said, because of the airline’s poor 
financial record and past record of vio- 
lations. The majority conceded that 
the airline will lose much of its income 
because the Board has restricted its 
revenue from individually ticketed 
flights to only $581,088 a year, as com- 
pared with $1.5 million earned from 
this service last year, primarily in the 
California-Hawaii market. The Board 
noted that although it could not mini- 
mize the financial dilemma Standard 
will face because of the cutback, the 
problem should not require a denial of 
its interim operating authority. The air- 
line has never been subject to a cease 
and desist order from the Board in its 
1 7 years of existence, and the violations 
cited by BER attorneys did not in- 
volve any intentional attempts to dis- 
regard or evade Board orders or regula- 
tions, the majority said. 
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Study Shows Problem of Midair 
Collisions Is Far From Solved 


By David H. Hoffman 

Washington— Filial Project Scan re- 
port, published unexpectedly by Federal 
Aviation Agency, shows the problem of 
midair collisions is far from being 
solved despite a sharp decrease in the 
number of actual impacts reported thus 
far this year. 

In all, 3,126 incidents involving 
some risk of midair collision were re- 
ported by pilots and air traffic control- 
lers during Fiscal 1962. Of these, 2,577 
went directly to the Flight Safety Foun- 
dation under Project Scan and as such 
are categorized but not investigated. 

The remainder, 549, were from pilots 
who elected to report directly to FAA 
and this category was subjected to 
thorough investigation by the agency. 
As a result, ATC error was found at 
fault in 52 cases. Pilots’ failure to fol- 
low ATC procedures or to keep vigilant 
in the cockpit was held to be a factor 
in 119 others, and violation reports were 
filed against 32 pilots in this category. 

FAA’s decision to withhold no data 
on the midair collision hazard, made by 
Administrator N. E. Ilalabv after 
months of discussion, is without prece- 
dent in recent years. But the U. S. 
scheduled airline industry, as of late 
last week, was accepting the policy 
change calmly, and, in some quarters, 
even endorsing it as a means of putting 
the complex problem in perspective. 

According to FAA and the Flight 
Safety Foundation, a near midair col- 
lision is a flight situation in which the 
reporting pilot judges the actual impact 
was avoided by cither chance or evasive 
action. However, at least 70% of the 
549 incidents reported to FAA in Fiscal 
1962 involved "no hazard" situations, 
in which direction of flight alone would 
have assured separation between the 
aircraft. 

Actual midair collisions, which 
claimed 21 lives in 1961, numbered 22. 
In 1960, there were 24. But thus far this 
year there have been only 12, of which 
seven were fatal. None of the 1962 
collisions involved airline transports. 
Military aircraft were involved in two, 
and the balance is attributable to gen- 
eral aviation flying, according to FAA. 

Of the 2,577 FSF incidents, 50% 
occurred in the afternoon and one-third 
in the morning daylight hours. Slightly 
less than half of those reported tool; 
place en route, rather than in terminal 
areas. "Those in the terminal area," the 
report said, “were divided into in-bound 
and out-bound operations in a ratio of 

The reporting aircraft was following 


Visual Flight Rules (VFR) in 56% of 
the FSF incidents and Instrument 
Flight Rules (IFR) in 44%. The re- 
porting pilot, in 40% of these inci- 
dents, was talking to or under the con- 
trol of an ATC facility when the near 
miss occurred. 

Largest percentage, about 35%, in- 
volved single-engine piston aircraft. 
Nearly half the total aircraft were flying 
at speeds less than 150 mph., while 
more than one third were flying at 1 50 
to 300 mph. In 60% of the reports, 
both aircraft were at the same altitude 
and a majority took place when both 
were in level flight. VFR weather pre- 
vailed in 88% of the incidents. 

The altitude stratum from the ground 
to 500 ft. accounted for 11% of the 
FSF incidents; from 500 to 3,000 ft., 
37%; from 3,000 to 14,500 ft., 36%; 
from 14,500 to 24,000 ft., 5%; from 

24.000 to 29,000 ft., 4% and above 

29.000 ft., 7%. 

On the basis of this data, Flight 
Safety Foundation drew conclusions, 
several of which probably will be dis- 
puted by organized aviation groups. For 
example, it said that "a very large 
number of people are being exposed to 
a potentially hazardous situation" be- 
cause of the "high involvement” of air- 
line aircraft in altitudes above 24,000 ft. 

"At these altitudes.” the report said, 
"conflicts between military and airline 
aircraft are in the majority." Of these, 
most occur while at least one aircraft is 
on an IFR flight plan. "In 60% of the 
incidents, radar advisories were being 
used, particularly by the airline aircraft, 
the report said. 

To minimize the possibility of midair 
collisions. Flight Safety Foundation 
recommended that FAA take the fol- 
lowing steps: 

• Prepare and distribute to pilots a 
booklet discussing the role and limita- 
tions of radar in the U. S. ATC system. 
Pilot training curricula also should be 
revised to give students a better under- 
standing of ATC procedures and col- 
lision-avoidance responsibility. 

• Examine the compatibility of Stra- 
tegic Air Command missions with the 
ATC svstem and review current chan- 
nels of liaison between military and 
civilian aircraft operators. 

• Continue collecting anonymous near 
collision reports. Meanwhile, the agency 
should form an independent group of 
operational and equipment experts to 
periodically review ATC procedures 
with users of the system, pinpoint cur- 
rent problem areas and make recom- 
mendations for their immediate im- 
provement. 


In releasing the Scan report, Admin- 
istrator Halaby outlined familiar FAA 
programs now under way in all these 
problem areas to lessen the midair col- 
lision hazard. He intimated, however, 
that the Scan project will not be con- 
tinued, holding that it has served its 
purpose and that there is no point in 
re-confirming data that has already been 
confirmed. 

The number of reports filed monthly 
under Scan dropped sharply as the 
program evolved. During July, 1961, 
the first reporting month, a high of 506 
were received. In June, 1962, the pro- 
gram's final month, this figure nad 
dropped to 102. 

According to Halaby, to say this 
downward trend means that the midair 
collision problem is disappearing "would 
be absolutely misleading." The volume 
of reports was also high during the early 
months of former FAA and Civil Aero- 
nautics Board programs, he explained. 

Eastern Submits New 
Four-Point Fare Plan 

Washington— Eastern Air Lines last 
week filed a four-point tariff with the 
Civil Aeronautics Board which, the car- 
rier said, will help halt the diversion of 
first-class traffic to coach and open new 
travel markets. These are the key pro- 

• Basic jet coach fares would be in- 
creased approximately 44% beginning 
Nov. 16. On this day, the federal trans- 
portation tax will be reduced from 10% 
to 5% so that the fare increase, in ef- 
fect, would merely keep jet coach rates 
—fare plus tax— at their present levels. 
All jet and propeller first-class fares and 
all propeller coach rates would remain 
unchanged. As a result, total amounts 
for fare and tax now paid for passengers 
using these sendees would be reduced 
by the 5% transportation tax reduction. 

• Total amounts paid by Air Shuttle 
passengers, including tax, would be re- 
duced by SI between New York and 
Washington and New York and Boston. 
Air-Shuttle rate between Washington 
and Boston would be reduced by $2. 

• All long-haul propeller Air-Bus fares 
would be raised so that the new rate, 
with the reduced tax, will be equal to 
the present rate. 

• Round-trip discount of 20% would 
be established for all jet and propeller 
first-class and day coach travel, to apply 
only if the return portion is used not 
less than seven days after the trip 
started. In addition, such tickets could 
not be used on Fridays or Sundays or 
on the two days before or the two days 
after certain legal holidays, although 
they could be used on the holiday itself. 
It would also not apply on trips to and 
from Florida during peak months of 
the season there. 
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Patterson Urges Adoption of New 
Single-Class Service; Hits ‘Experts’ 


By Ward Wright 

New York— United Air Lines’ Presi- 
dent W. A. Patterson last week urged 
combining of airline passenger first- 
class and economy class services into a 
single class both for economy and safety 

Speaking at a meeting of the Pas- 
senger Traffic Assn, of New York, Pat- 
terson told listeners he would down- 
grade first-class service and upgrade 
coach service to provide service more 
suitable to passenger and airlines’ pres- 
ent needs. 

Patterson also urged the airline in- 
dustry to throw off the influence of 
"so-called transportation experts . . . 
giving well meaning but erroneous ad- 
vice. He described the present state 
of the airline industry as one of "con- 
fusion" and "frustration" for having 
■’succumbed” to the advice of trans- 
portation economists. 

For 10 years, Patterson said, on the 
recommendation of these “experts," the 
industry has been trying all manner of 
fare "gimmicks" contrary to the experi- 
ence and judgment of management 
with disastrous results. 

“We’ve got to stop thinking that 
everyone should flv." Patterson said, ad- 
ding that some think all cargo should 
also be flown. "Its unfair to try to meet 
[fares of] ground transportation when 
the economics won’t justify it. It costs 
more to lift something than to pull it." 

Patterson also hit indirectly at 25% 
coach fare reductions, conceived by 
Continental and now being tried by 
other carriers until the end of the year 
between Los Angeles. Denver and Chi- 
cago (AW Aug. 27. p. 47). 

United's experience shows that a 
50% reduction in fares will increase 
traffic volume 3%. Patterson said. And 
a 25% reduction in some coach fares 
will require a 30% increase in volume 
to break even. 

The United president said he 
wouldn’t try to prejudge the outcome of 
this latest fare experiment but "I can 
tell you after six weeks there has been 
a 14% new volume in over-all patron- 
age." He conceded that “in a few iso- 
lated eases” such as seasonal promo- 
tional fares to Miami, reduced fares 
have helped the industry smooth out 
annual traffic fluctuations. 

Real key to promoting air transporta- 
tion, Patterson said, "is fear, not fare. 
Fear shows up in every survey made as 
the number one retardant to growth.” 

Airline management must solve this 
problem before there will be any great 
jump in traffic, Patterson indicated. 


In calling for a one-class service, Pat- 
terson said United could save about 
S4.7 million annually by eliminating 
costs connected with two-class service. 
United spends about S3.3 million for 
liquor, 5500,000 for personnel, 5300,- 
000 for ticketing, 5300,000 for account- 
ing, 5300,000 for reservations and about 

SI 00,000 for stores connected with 
first-class service. 

Dramatizing the growth of coach 
service, Patterson said, "I see my friends 
in coach seats who could buy a DC-8.” 
With thousands of corporate executives 
telling their personnel to fly coach, and 
the U.S. government telling military 
and government contractors that it will 
allow only coach fare as a justifiable 
travel expense. Patterson said, the air- 
line industry will have to revise its cur- 


proving “cockpit vigilance" as a result 
of nationwide publicity over a series of 
photos of alleged cockpit violations 
taken bv Eastern Air Lines and Trans 
World Airlines flight engineers (AW 
Oct. 8. p. 43). 

Last week, the agency officials, and 
representatives of Eastern, TWA and 
Pan American World Airways and the 
Air Line Pilots Assn, discussed the prob- 
lem during a two-day session, but did 
not announce their conclusions. 

However, it is considered likely that 
Administrator N. E. Halabv will recall 
the Project Tightrope task forcc-an in- 
dependent group that recommended a 
major overhaul of FAA’s rulemaking 
and enforcement procedures— to gain 
advice on how to collect what he has 
publicly termed “evidence of miscon- 
duct in the air." 

Halaby first indicated he would take 
this course in a recent press conference, 
during which he said that FAA had 
"prima facie” evidence that at least 
three Eastern captains had been "inat- 
tentive" to their flight duties. He was 
referring to a series of photos allegedly 
taken on IS Eastern flights by a striking 
Flight Engineers International Assn, 
member, D. K. Carson. 

Eastern continued to question the 
validity of the photos last week in a 
statement which contended that several 
pictures of a stewardess in the cockpit 
seat were taken on the ground, as far 
as the company could determine. Four 


rent concept of two-class service. 

“People aren't interested in that 
gourmet stuff that is advertised," Pat- 
terson said, and suggested one standard 
of service coast-to-coast at 510 above 
existing coach fares. This would include 
a meal and a drink. 

Patterson also answered critics who 
say the industry is buying too many air- 
craft. Based on piston experience, Pat- 
terson said, United expected that a 
DC-8 in 105-seat configuration would 
need 40% first-class and 60% coach 
seating. Actual jet experience, however, 
is running closer to an 80% coach and 
20% first-class seating configuration. 

Based on this unexpected split be- 
tween first-class and coach configura- 
tion. United bought eight DC-8s too 
many. Patterson said. The industry mis- 
judged this trend and would have to 
admit it, he added. 

In reference to the Eastern jet coach 
fare increases filed earlier this week 
(see p. 42), Patterson said United would 
not go along.” 


of tl'.c 1 4 individuals photographed have 
been tentatively identified, but deny 
that they violated any inflight safety 
regulations, the company said. 

Robert L. Turner, senior vice presi- 
dent of Eastern, said that the company 
has tightened its rules and regulations 
and instituted frequent reviews of Civil 
Air Regulations for all flight crew mem- 
bers, to “insure against even circum- 
stantial inferences which could reflect 
on the conduct of its flight personnel." 

Ron Brown, FEIA president, replied 
that it was "incredible” that Eastern 
would attempt to deny that the pictures 
were taken in flight, since Carson sup- 
plied the pictures to FAA. along with 
dates, times, trip numbers and crew 
names. In addition, Carson testified 
under oath before both the FAA and 
the government operations subcommit- 
tee, and even offered to take a lie detec- 
tor test. Brown said. 

"Obviously this is just an attempt to 
try and sweep the whole matter under 
the cockpit rug," Brown said. "Eastern, 
after consultation with the FAA ad- 
ministrator, has now made a choice. 
It, like the FAA administrator, has 
chosen to ignore the situation which 
the pictures bear out and attack the man 
reporting the situation.” 

ALPA President C. H. Ruby, de- 
fended the safety record and practices 
of the pilots and their union in a state- 
ment criticizing the "sensational pub- 
licity obscuring non-scnsational facts 
necessary to an objective judgment 
and creating a very misleading picture." 


FAA, Airlines Seek to Improve 
Cockpit Regulation Enforcement 
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THE CHINOOK’S EASY MAINTENANCE 
IS BASED ON NEGATIVE THINKING! 

In creating a heavy-duty transport helicopter that can 
really live with the troops in the field, the designers of the 
Boeing-Vertol HC-1B Chinook probed deeply into the 
negative aspects . . . the problems and headaches en- 
countered under rugged conditions, far from ground sup- 
port facilities. By overcoming these factors one by one, 
they have arrived at a positive ease of maintainability. 
Thus, the HC-1B, already recognized for what it can do, 
also merits consideration for what it doesn't need. For 
instance . . . 



No requirement for daily 
rotor or other greasing. 

No need to operate rotors 
or turbines for system 
checkouts— internal APU 
suffices. 

No need to stock left and 
right engines, main landing 
gear and fuel cells — they 
can be installed on either side. 


■ No need for checking dip 
sticks — fluid levels appear on 
sight gauges. 

■ No workstands or ladders 
needed for inspections— 
integral steps, walkways, 
etc., are provided. 

■ No worries about lost 
cowlings or access panels— 
they’re hinged to the aircraft. 

I ■ No need for vehicular crane 
to change major components 

I —provisions are included 
for portable, hand-operated 
hoisting davit. 


All in all, the HC-1B is just about the most self-sufficient 
helicopter conceivable. . .as well as possessing outstand- 
ing payload and performance capabilities. 


\ / 
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U.S. Cargo Route, Rate Changes Urged 


By L. L. Doty 

Washington— Drastic changes in over- 
seas all-cargo route and rate structures, 
as a means of developing the airfreight 
market to its maximum, will be pro- 
posed in the White House study aimed 
at formulating a new U. S. international 
air transport policy. 

In addition, the study will suggest 
three alternative policies the U. S. could 
adopt to define the airlines' role in the 
nation's military' airlift requirements. 
Recommendations based on the study, 
first disclosed by Aviation Week (AW 
Oct. 1, p. 28, Sept. 10, p. 53), are to go 
to President Kennedy on Dec. 1. 

This is also the date that the Presi- 
dent is to receive Budget Bureau recom- 
mendations on proposed organizational 
changes of such government agencies 
as the Civil Aeronautics Board, Federal 
Aviation Agency and State Dept.'s Of- 
fice of Transport and Communications. 

The study will recommend that all- 
cargo sendees be conducted on a multi- 
lateral regional basis rather than on a 
bilateral point-to-point basis. To achieve 
this, the study recommends that all- 
cargo sendees be treated as a category 
entirely separate from passenger or com- 
bined passenger-cargo operations. 

The study group has reasoned that 
the unique character of aircargo opera- 
tions calls for schedule flexibility and 
that all-freight services should follow 
the natural flow of cargo and not be con- 
fined to fixed points. Passenger sendees 
would be held to high density markets 
such as Paris, London and Rome, under 
the study’s recommendations. 

The regional concept of cargo opera- 
tions has long been supported by Sea- 
board World Airlines, only U. S. all- 
cargo transatlantic scheduled carrier. 
Under this plan. Seaboard would be per- 
mitted to conduct its scheduled flights 
from the U. S. to any European ports 
and as many as the destination of the 
freight required. 

With respect to the handling of mili- 
tary airlift in overseas operations, the 
study proposes these three alternatives: 

• Military Air Transport Sendee be 
allowed to earn' virtually all military 
traffic. This would permit MATS to 
maintain the readiness and training level 
it says it needs. This proposal poses 
severe political problems since it would 
renew protests that the government is 
competing with private business. 

• Airlines be allowed to handle all the 
military traffic they can with their pres- 
ent equipment and that which they will 
acquire in the normal process of growth 
and development. This appears to be a 
compromise solution most likely to be 
adopted. 


• Furnish airlines with as much traffic as 
they can handle with an expanded fleet 
of aircraft, subsidizing the purchase of 
new all-cargo aircraft if necessary to 
maintain a high traffic density operation. 
Defense Dept, would rigidly oppose this 
suggestion. 

Tire study concludes that larger air- 
craft will be required by the airlines if 
thev arc to play an expanded role in the 
U. S. defense effort. This would mean 
carriers would use such aircraft as the 
Lockheed C- 141 turbofan all-cargo 
transport that can handle "outsize" 
cargo or freight which, because of its 
size, cannot be accommodated on stand- 
ard aircraft. 

Whether the airlines can fulfill urgent 
military needs with such a fleet while 
still maintaining civil transport require- 
ments is a point raised but not entirely 
answered by the studv. 

On the subject of cargo rates, the 
study proposes revised tariffs that reflect 
lower ton-mile costs resulting from the 
introduction of turbine-powered air- 
craft. The study suggests that rates are 
a shipper's chief concern and that the 
cargo market can best be expanded by 
lowering rates to confonn more closely 
with new low operating costs. 

Principal problem in this connection 
is the rate-making machinery of the In- 
ternational Air Transport Assn, traffic 
conferences. Attainment of the rate 
structure the White House study recom- 
mends and a flexibility in pricing that 
will attract shippers to air transporta- 
tion may not be entirely possible, since 
IATA tariffs are subject to the approval 
of all governments involved. 

Governments differ widely on the 
subject of cargo rates and no nation is 
likely to approve rates on traffic moving 
to and from its territory that could be 
harmful to its own flag carriers. In addi- 


tion IATA is still split over whether em- 
phasis should be placed on the specific 
commodity tariff or the weight-break 
tariff. 

On this subject, the study avoids any 
detailed discussion of the Bermuda prin- 
ciples of bilateral air transport agree- 
ments. However, if the multilateral re- 
gional concept for aircargo is adopted, 
a reinterpretation of Bermuda principles 
and renegotiations of bilateral agree- 
ments will be required. Underlying 
the study’s recommendations is the 
principle that the U. S. should no longer 
attempt to coerce other nations to con- 
form to its interpretation of the Ber- 
muda principles. The study recom- 
mends that tne U.S. apply persuasion 
rather than compulsion. 

Tlie study’s discussion of mergers, 
affiliations and pooling establishes no 
criteria for carriers interested in enter- 
ing into such agreements. It proposes 
no mergers, but it raises no objections to 
mergers. 

On the matter of pooling, the study 
is ambiguous. Both advocates and oppo- 
nents of the pooling principle should be 
satisfied with the findings, since each 
can interpret them to his own satisfac- 

The study suggests that the use of 
multiple-designation of airlines should 
be detennined by the routes involved. 
It specifically names several points 
where multiple designation can be elimi- 
nated but generally proposes that each 
case should be decided on its own 

The study takes note of the formula 
developed by a I960 United Research 
study, commonly called the Cherington 
Report, which would allow traffic vol- 
ume on a given route to determine the 
number of carriers that would serve that 



Forward fuselage of the first Boeing 727 short-to-medium range jet transport is lowered 

Division. Renton. WashHving and aft fmelage were joined* last month (AW* Sept. IT p. 
45). Rollout of first 727 will be in November, with first flight scheduled for next January. 
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Twice the load . . . half the seat-mile cost 


Sikorsky's twin-turbine S-61 carries twice the pay- 
load of its piston-powered predecessor, the S-58. 

Even better, it cuts seat-mile cost by half. (Seat-mile 
costs have been halved with each new Sikorsky de- 
sign from the S-51 through the S-55, S-58, and S-61). 

To date, operating costs for the 28-passenger S-61 


have averaged only 8c per seat mile. Sikorsky is 
currently designing advanced helicopters that will 
reduce this figure even further. 

This emphasis on engineering progress has always 
characterized Sikorsky design. It is one of the many 
reasons for Sikorsky leadership in vertical flight. 


Sikorsky Aircraft 



>, CONNECTIC 




Soviet 11-62 Transport 
Has Sawtooth Leading Edge 




" Beats me how you guys who fly Western always make it to the cab line first!" 


It's the net result of a lot of things, Mac. 

Speed, for instance. Only Western flies 720B Fan/Jets 
along the Pacific Coast, as well as to Phoenix and Mexico 
City. These babies cruise at nearly 9/10ths the speed of 
sound .. .deliver the fastest nonstops between California 
and the Pacific Northwest— Mexico City, too! And those 
Fan/Jet engines have lots of reserve power . . . power that's 
always there to help us put our passengers down on time. 


And we don't waste the time we save. Our ground crews 
really scramble. Western's passengers are usually the first 
to get away from the luggage rack. 

Next time you spend time with an airline in the West, 
make it count. Make it fast. Make it Western. As they say, 
it’s the o-n-l-y way to fly! 

WESTERN AIRLINES 


CL-44 Use Doubles Flying Tiger Income 


By James R. Ashlock 

New York— Flying Tiger Line has al- 
most doubled its monthly gross revenue 
since it began service with 10 Canadair 
CL-44 turboprop freighters in the sec- 
ond quarter this year, Robert W. Pres- 
cott. president of the carrier, said re- 
cently. 

Speaking before the New York 
Society of Security Analysts, Prescott 
said total monthlv gross has averaged 
55,500,000, compared with 52,800,000 
per month last year when the airline 
was using only piston equipment. 

"Our pre-tax net profit with the 
CL-44s has averaged S600.000 per 
month, compared with a loss of SI, 500 
a month in the same period last year," 
Prescott said. "We have cash balances 
now of $9 million." However, Prescott 
said Flying Tiger's improved position 
is not expected to produce any immedi- 
ate cash dividends for its stockholders. 
Expected revenue return for 1962 is 
51.75-2.00 per share. 

"We need about 55 million more in 
earnings before we can make dividend 
payments,” he said, "and we cannot 
foresee any until our debt position is 
substantially improved. But we are 
considering a stock dividend." 

Prescott said Flying Tiger paid $52 
million for its 10 CL-44s. spare engines 
and parts, with 10% down payment and 
seven-year pay-out. The fleet has been 
depreciated to S44.5 million. Present 
balance on the debt is S39.6 million, 
with payments, including interest, 
amounting to S8.220.000 annually. 

Besides the CL-44s, Flying Tiger also 
operates nine Constellation freighters. 
Prescott said the Constellations, which 
arc on the airline’s books for S2.5 mil- 
lion but have an estimated market value 
of 56-5 million, will be disposed of when 
business growth justifies purchase of ad- 
ditional CL-44s. 

Prescott said that in his estimation, 
no freighter available is more suitable 
to Flying Tiger's needs than the CL-44. 

"Any equipment additions we would 
make would be CL-44s,” he said. "We 
are studying now the feasibility of addi- 
tion of two or more CL-44s to' our fleet, 
but have made no final decision." 

lie feels the aircraft will meet Flying 
Tiger's needs for 15-20 years. 

Asked about the C-141 jet freighter 
now under development by Lockheed. 
Prescott said that in Flying' Tiger's esti- 
mation it will not be an acceptable 
commercial cargo airplane. 

He said the 1 3-ft. high cargo section 
of the C-141, while useful for military 
operations, is too tall for practical 
commercial schedules, hindering the 
shallow stacking necessary for rapid load- 


ing and unloading of freight. The 7-ft. 
height of the CL-44's interior was the 
more ideal design, he said. 

Prescott said the Tyne turboprop en- 
gines of the CL-44 cost 525,000 to over- 
haul. Its timc-between-overhaul is up 
to 1,400 hr., and Rolls-Royce feels the 
TBO can be advanced to 3,000 hr., he 
said. Calculating that overhaul costs 
per engine will not exceed 530,000, 
Prescott said a 3,000-hr. TBO would re- 
quire only a 510 per hour overhaul re- 
serve on each engine, or 515 less than 
when service with the Tyne powerplants 
began. Annual savings’ would be 52,- 

160.000 on engines alone. 

He also said that because of the 
Tyne’s newness, it has been operated at 
lower rpm. and temperature than it was 
designed for originally. As reliability 
justifies increases in rpm. and tempera- 
ture, Prescott said, the CL-44's speed 
will be increased about 40 mph., repre- 
senting a 10% rise in efficiency. 

Prescott said the CL-44s each average 
300 hr. of utilization a month, with 
fixed costs per hour of 5325. The car- 
rier is striving to attract enough addi- 
tional business to fly each airplane 400 
hr. a month, thus reducing hourly 
costs to S244. This would result in a 
$3.9 million annual saving on the fleet's 
operation, he said. 

Flying Tiger is also modifying its 
CL-44s to increase gross takeoff weight 
from 205.000 to 210,000 lb. and is also 
applying to the FAA for a 5% increase 
in zero fuel weight and landing weight. 
Such improvements would increase 
maximum payload from 65,000 lb. to 

73.000 lb., raising the CL-44’s earning 
capacity by 13%. 

Prescott said approximately 60% of 
Flying Tiger's business is with the 
Militarv Air Transport Service. Its 
threc-vear MATS contract for Atlantic 
and Pacific operations amounts to a 



total of 518 million a year," he said. 

“So far we have operated for MATS 
this year an average monthly amount of 
53.4 million.” lie said, “which is an an- 
nual basis of S40.8 million. We were 
informally told by MATS that next year, 
this tonnage will very' likely increase, 
since the Army is being encouraged to 
use more air transport in its logistics." 

Approximately 5% of Flying Tiger's 
business this year has been charter pas- 
senger transportation on the North At- 
lantic. A CAB examiner has recom- 
mended a permanent charter certificate 
for Flying Tiger on the Atlantic, and 
the airline has also been granted domes- 
tic charter rights bv an act of Con- 
gress- 

Prescott said Flying Tiger is also 
changing its sales technique in its ef- 
forts to expand business. The carrier 
is attempting to overcome established 
opinions about surface transportation, 
the low rates of which, he said, will never 
be matched by a cargo aircraft. 

"Unfortunately, most American busi- 
ness firms have an organizational struc- 
ture that does not lend itself to an un- 
biased analysis of the full cost of dis- 
tributing material," he said. 

Traffic managers cling to surface 
transportation because of the low rates, 
disregarding the higher over-all distribu- 
tion costs created by warehousing and 
inventories, he said. Sales managers are 
interested only in customer sendee, and 
ignore warehousing and inventories. 

"We have now changed our selling 
technique from traffic-manager selling 
to executive selling." Prescott said, 
"highlighting and comparing to top 
management of industrial shippers the 
over-all costs of materials flown bv air- 
freight versus other means. . . .' We 
have met with good success in this tech- 
nique.” Prescott said Flying Tiger still 
favors a simplified rate structure involv- 
ing promotional rates and differentials, 
even though opposition from competing 
carriers blocked approval of such a sys- 
tem by the CAB last year. 

“It is unfortunate that our principal 
revenue source is the passenger car- 
riers' byproduct.” he said, "and that 
they can be a bit more flippant about 
rates than we can." 

He said he believes air cargo’s ulti- 
mate success rests in integrated package 
deals involving both air and ground 
transportation. Flying Tiger is arrang- 
ing cooperative sendees with both sea 
and trucking firms, and is also planning 
a joint program with railroads. 

“It is most logical that a combination 
of more than one form of transportation 
will result in a compromise form of 
transportation at lower costs and faster 
movement of goods," he said. 
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Who’ll 
take most 
of the 
growing 
airfreight 
business? 



THE RISING LOAD 

(EXCLUDING THE USSR * PEOPLE'S REPUBLIC ' 


esignedwith its floor 


ARGOSY OPERATORS- LIKE 


BEl 


With the rate of growth of passenger traffic slackening off, freight offers the big opportunities. The rewards will 
go only to those whose courage and foresight prompt them to invest in the right aircraft now. The Argosy — 
unlike converted passenger aircraft — is built for the job. That's why it can do it so much better. B.E.A., for 
example, are operating Argosies (often more than 12 hours a day on one aircraft) on scheduled services on 
European routes and achieving high load factors (e.g. 85% on the six-times-a-week round trips between U.K. 
and Germany). And B.E.A. are uncovering a whole new market in outsize freight, because the Argosy's full- 
width doors and unobstructed fuselage mean that all its cargo space is completely accessible. In addition, the 
new Argosy 200 series is in production, offering the same 30,000 hours guaranteed life, with bigger payload 
and better economics. Yes, freight operators who are going places must, repeat must, have Argosies I 


HAWKER SIDDELEY AVIATION 

32 Duke Street, St. James's, London, S.W.1. 





SHORTLINES 


AIRLINE OBSERVER 

► U. S. attempts to persuade Alitalia to provide traffic statistics to the U. S. 
in exchange for traffic rights in Los Angeles have hit another snag. Originally, 
Italians agreed in principle to provide such statistics within three years but 
objected to the wording of the formal agreement. Negotiations on this 
point have adjourned. 

► U. S. Chamber of Commerce pamphlet issued last July, calling on the 
federal government to take action against the decline in U. S. carriers’ share 
of North Atlantic traffic, has stirred serious foreign repercussions. Alitalia 
resigned from the organization and British Overseas Airways Corp. threat- 
ened to do so. Lufthansa’s deputy general manager came to Washington 
to protest. SAS and the Scandinavian Chambers of Commerce wrote stiff 
letters in objection to the pamphlet. 

► Boeing engineers are nearing agreement that their company's entry in 
the undeclared competition among U. S. aerospace industries to build an 
economic, civil supersonic transport should incorporate variable sweep 
wings. Marginal handling qualities inherent in a tailless delta or canard- 
delta configuration are the prime reason. As one Boeing engineer puts it, 
“We would much rather tackle the structural and mechanical problems of 
building the variable sweep airplane than try to teach 2,000 or 3,000 pilots 
how to land a machine having the characteristics, say, of the F-102, blown 
up to 400,000 or 300,000 lb. gross weight." 

► Trans World Airlines has studied and rejected the mobile lounge concept 
as one way to increase the number of gate spaces available to it at Idlewild 
Airport. TWA concluded that while the lounge would prove cheaper 
during the first few years of operation, in the long run a second satellite 
terminal would save far more money. 

► Airline Mechanics Fraternal Assn, has been formed to strengthen the 
bargaining power of mechanics who object to contract negotiations covering 
other ground service personnel. AMFA consists of individual chapters 
representing mechanics of all airlines at specific airports. Major chapters 
now include New York, Boston and Los Angeles. 

► U. S. trunkline and all-cargo airlines flew 47.7 million ton miles of air 
freight in domestic operations in August, a 19.3% increase over the 40 mil- 
lion ton miles handled in the same period last year. For the first eight 
months of the year, cargo ton miles increased 22% over the same period last 
year. Freight handled in 1961 increased 12.9% over the volume handled the 
previous year. 

► Domestic trunkline industry showed a net loss of S10.4 million for the first 
eight months of 1962, approximately the same as last year's period. Net 
profit for August was S3.2 million. Although Eastern Air Lines operated 
reduced schedules for the month, tire industry reported operating revenues 
of $194.2 million, compared with $184.3 million in August, 1961. During 
the first eight months, the trunklines showed an operating profit of $41.4 
million. 

► Pacific Air Travel Assn, has estimated that the number of visitors to the 
Pacific area will increase 16-18% this year over 1961. During the first six 
months, traffic to Tahiti has increased 40% over the same 1961 period. 
Bumia, Fiji, Hawaii and New Caledonia have recorded increases of 15%. 
U. S. citizens account for about 50% of all travelers to Japan, Taiwan, the 
Philippines, Thailand, Indonesia and Tahiti, and 25% to Fiji, 22% to India 
and 35% to Hong Kong. 

► Supreme Court last week agreed to rule on whether a state anti-discrimina- 
tion agency may require an interstate airline to hire a Negro. Case was 
brought by the Colorado Anti-Discrimination Commission and by Marlon D. 
Green, a Negro who was turned down as a pilot by Continental Air Lines. 
Colorado Supreme Court earlier this year ruled by a 4-3 vote that states may 
not concern themselves with racial discrimination practiced by employers in 
interstate commerce. 


► All Nippon Airways, Japan’s domestic 
airline, has ordered four additional Fok- 
ker F-27 Mark 200 Friendship turbo- 
prop transports to bring its fleet of this 
model to 14. Planes will have a 40- 
passenger configuration and will be 
powered by two Rolls-Royce RDa.7 Mk. 
528-7E engines. 

► FAA will publish in the Federal 
Register notices canceling proposed 
rules on which the agency plans no 
action. Under its new policy, the agency 
will cancel rulemaking proposals six 
months after the deadline for public 
comment, but FAA department direct- 
ors can extend this by three months. 

► Intra-European passenger traffic on 
scheduled airlines increased 13.8% in 
the second quarter of 1962 compared 
with the same period last year, according 
to the International Air Transport 
Assn, Load factor for the period was 
57.2%, a 2% increase over the second 
quarter of 1961. 

► Japan Air Lines has opened a new 
route between Tokyo and Calcutta, 
Karachi. Kuwait, Cairo, Rome, Frank- 
furt and London. Route will be oper- 
ated with Convair 8S0M turbofan 
transports. 

► Mohawk Airlines has protested the 
industry's recent decision to extend the 
no-show penalty plan (AW Oct. 8, 
p. 52). In announcing its refusal to 
subscribe to the plan. Mohawk said its 
objective is “to make it easier to travel 
by air, not more difficult." 

► National Airlines has reported a 45% 
increase in revenue passenger miles for 
the first quarter of the fiscal year, end- 
ing Sept. 30. compared with the same 
period last year. During the period, 
load factor rose to 61% compared with 
53.5% for the 1961 quarter. 

► Piloted jet transports were used for 
first time bv FAA last week in opera- 
tional tests of arresting gear designed 
by All American Engineering Co. un- 
der an agency contract (AW July 9, 
p. 59). Aircraft involved are a Boeing 
720 and a Convair C-131 fitted with 
specially designed tail hooks. Total of 
45 engagements will be attempted be- 
fore Nov. 15. 

► Trans-Texas Airways has reported a 
30% increase in passenger traffic during 
September compared with the same 
month last year. Load factor was 
38.7%, an 11% increase over Sept., 
1961. 
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1963 SAAB . . . built so well that it has a 24,000-mile/24-month written warranty* 



comfort and convenience 


Aircraft reliability and performance stand- 
ards are blended with an entirely new 
approach to over-all automotive design in 
the Swedish SAAB 96. This car was built to be 
better and more comfortable, not different . . . 
built by one of Europe’s leading aircraft man- 


ufacturers . . . built for those who enjoy me- 
chanical excellence, technical uniqueness, and 
extraordinary craftsmanship. 

A critical look at all the facts and specifica- 
tions will prove that SAAB is unquestion- 
ably one of the world’s best engineered cars. 



SAAB MOTORS, INC. -NEW YORK • NEW HAVEN • JACKSONVILLE • 


ST. LOUIS 



VC.10 Approach, Landing Configuration Shown 
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Soon the new Lockheed C-141 will 
extend the basic virtues of the true air- 
lifter into the realm of huge, high-speed 
jet transports. It is designed for truck- 
bed-height, straight-in, rear loading, 
which eliminates jockeying cargo up 
and around comers. Fast, efficient load- 
ing systems will make elaborate support 
equipment unnecessary. And the C-141 
is compatible with and complementary 
to the C-130, which will be in produc- 
tion and service for many years. 

The C-141 will be powered by four 
21,000-pound-thrust Pratt & Whitney 
turbofan engines. It will be able to carry 
up to 82,000 pounds on transoceanic 
flights at speeds up to 480 knots. Yet 
the big turbofan bird can slow to 115 
knots, open its giant rear doors, and 
make airdrops of huge bulldozers and 
other heavy equipment. 

The C-141 is the first transport air- 
plane designed to meet both military 
specifications and civil air regulations. 
First military version will fly next year. 

Lockheed-Georgia is prime contrac- 
tor for the C-141, and is subcontracting 
60% of the airframe to firms, large and 
small, throughout the United States. 

LOCKHEED 
G EORGIA 

conn pan v 

MARIETTA, GA. -A DIVISION OF LOCKHEED AIRCRAFT CORP. 





Space Tools Advance Atmosphere Study 


By Edward H. Kolcum 

Washington — Scientists have long 
known that the atmospheric gas cloud 
which surrounds the earth greatly influ- 
ences weather and the quality of long- 
range radio communications, but the 
means to determine why and how have 
become available only recently with the 
development of rockets and satellites. 

These tools of space science effec- 
tively eliminate the distortion of the gas 
cloud by providing the means for di- 
rectly measuring and sampling the dense 
layers close to earth, the rarefied region 
thousands of miles above, and the ion- 
ized area between. 

Classical scientific interest has been 
focused on the region of electrically- 
charged gases— the ionosphere-because 
layers in this region, which begin at an 
altitude of 35 mi., can be observed by 
radio techniques and act as mirrors in 
reflecting radio waves. 

But man's curiosity and interest ex- 


tend to the far reaches where even traces 
of particles have a bearing on his life. 
With rockets and satellites, he now has 
a wav to determine more precisely what 
that bearing is. 

The science of the earth’s atmosphere 
is closely related to the sciences of solar 
physics and space radiation (AW Oct. 
8, p. 55), since all three deal with re- 
search into the particles which stream 
from the sun and stars. Some of the 
high-energv emissions, measured in the 
millions and billions of electron volts, 
arc trapped in the Van Allen radiation 
belt; some are neutral, and others have 
low energies and velocities. Particles 
which make up the ionosphere are meas- 
ured in tenths of electron volts. 

With rockets, man has been given 
the opportunity for the first time to 
send instruments directly through the 
atmospheric structure for brief studies. 
With satellites, he can make long-dura- 
tion surveys of the composition of the 
gas cloud, its pressure, temperature. 


density, day-night variations and sea- 
sonal and geographic differences. 

National Aeronautics and Space Ad- 
ministration has given its Coddard 
Space Might Center responsibility for 
atmospheric physics research as part of 
the center's space sciences program. 
Much of the Goddard staff engaged in 
atmospheric research came to NASA 
from the Naval Research Laboratory, 
which in the early years of rocketry 
conducted the most active U.S. work 
in this phase of space research. 

The NRL core has been augmented 
by civilian scientists and engineers from 
Air Force, Army and universities. Ini- 
tially, the discipline was divided be- 
tween branches called planetars’ iono- 
spheres and planetary atmospheres. The 
branches are now called ionospheres and 
acronomy. 

The early history of upper-atmos- 
phere research actually is the early his- 
tory of the U.S. space program. It 
began in 1946 with the launch of the 
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first of 64 captured German V-2 rock- 
ets. In addition to revealing some of the 
fundamental behavior of the atmos- 
phere, these launches taught U.S. sci- 
entists how to do things in space-how 
to design and calibrate instruments and 
telemetry systems, and how to analyze 
the data these instruments supplied. 

The V-2 Panel formed in January. 
1946, to advise the Anny Ordnance 
Corps on what scientific experiments to 
attempt with the captured German 
rockets recommended that payload re- 
sponsibility be spread among the scien- 
tific elements of Navy. USAF and the 
Army Signal Corps. As the program 
developed. NRL became the largest 
user, initially providing all nose cones 
and telemetry systems. 

The V-2 could reach an altitude of 
about 80 mi, and during its lifetime it 
carried just about every appropriate sci- 
entific instrument available in the U.S. 
The full payload capacity of 3,000 lb. 
was never attained, and as a result, 
all payloads included concrete or other 
ballast material. 

But it was on these V-2 flights that 
Dr. James A. Van Allen developed the 
technique for launching Geiger count- 
ers to measure cosmic and gcomagnctic- 
allv trapped radiation; that ion and 
pressure gages for space measurements 
were developed; and that electrostatic 
probes, first used by the University of 
Michigan, measured electron tempera- 



GODDARD TECHNICIANS assemble the prototype of the S-6 atmospheric structures satel- 
lite to be launched this winter. 


The V-2 program lasted until the late 
1940s. when development of the 
Venus rocket began. Venus was the 
forerunner of the early Aerojet Aerobce, 
the work-horse rocket of the atmos- 
pheric sounding program. When the 
supply of V-2 rockets was exhausted, 
the V-2 Panel evolved into the U.S. 
Upper Atmospheric Rocket Research 
Panel, and this group was the center 
of virtually all U.S. space research activ- 


ity’ from 1949 until the International 
Geophysical Year in 1958. 

During the decade starting in 1949. 
174 Aerobce rockets were launched and 
they returned excellent data on at- 
mospheric pressure, temperature and 
density up to altitudes of 100 km. (62 
mi.). This data became the basis for the 
Panel Reference Atmosphere, named 
after the research panel. 

This reference atmosphere extended 



and advanced the National Advisory 
Committee for Aeronautics (NACA) 
Standard Atmosphere, which was based 
on ground-based meteor observations 
made by Dr. Fred Whipple. 

Before the vear's end, U. S. will pub- 
lish a 1962 Standard Atmosphere. It 
will advance the 1956 and 1959 refer- 
ence atmospheres prepared by Air Re- 
search and Development Command, 
and similar references of the Inter- 
national Civil Aeronautical Organiza- 
tion and Committee on Outer Space 
Research. 

In the study of the physics of the 
ionosphere, the U. S. has launched 
about 35 sounding rockets, a satellite 
' ' ' since 1946 to obtain 


data o 


and ti 


....js of electrons, 
jective, according to Goddard's Robert 
Is. Bourdcau. is to establish a physical 
model which describes the characteris- 
tics of ionized constituents at any alti- 


lonosphcric characteristics depend on 
the balance of the charged particles 
produced by the sun from neutral gas, 
plus charged particles lost through re- 
combination processes. Rocket and 
satellite experiments arc supplying the 
numbers for this equation. 

Space experimentation in the at- 
mosphere began in 1946 when NRL 
packed a dispersive Doppler transmitter 
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into a payload launched from White 
Sands, N. M., by a V-2 rocket. Be- 
tween this launch and 1951, when first 
results of ionospheric soundings were 
published, about a dozen successful 
rocket probes were launched specifically 
to study the ionosphere. 

These flights gave the opportunity’ to 
develop techniques and instruments for 
direct measurements in space. Most 
notable scientific contributions were 
the first precise calibration of ground- 
based ionosondes, or radio sounding in- 
struments, and accurate plots of the 
profiles of ionospheric layers. 

Before the availability of rockets, sci- 
entists were limited to ground observa- 
tion of the upper atmosphere, and had 
to infer the physical properties of this 
region. Rocket flights gave direct evi- 
dence that the altitudes of the iono- 
sphere layers, as measured by ground- 
based ionosondes, were too high. 

Ionosondes indicated that the day- 
time ionosphere consists of four distinct 
layers, each acting as a screen which 
filters some radio waves through and 
reflects others. 

Lowest is the D-laycr. It begins at 
an altitude of 55 mi. and passes all 
radio waves through. The E-layer at 
60 mi. reflects commercially-transmit- 
ted waves (below 3 me.); the F-laver, 
at 120 mi. and 180 mi., reflects short 
waves (3-30 me.), and FM. VHF and 
UHF (above 30 me.) waves pass 
through the ionosphere. 

During nighttime, the F, and F- lay- 
ers merge into a single region at an 
altitude of 180 mi., and the D-laycr 
essentially disappears. 

Data from ionosonde measurements 
indicated the possibility that sharp val- 
leys existed between layers. When 
rocket payloads were fired into the 
layers, they returned data showing the 
boundaries are smooth bends, and that 
no deep valley separates E and F 


Several ionospheric rocket flights 
between 1951 and 1955 confirmed 
these findings. Research was accelerated 
during the ICY, when the U. S. pro- 
gram included several Aerobcc launches 
to determine the characteristics of the 
auroral ionosphere, and to attempt to 
lcam what ions exist in the ionosphere. 

These Acrobccs were launched from 
Ft. Churchill, Canada, in the polar 
region, and resulted in two significant 
findings: 

• Auroral ionosphere and the iono- 
sphere above the middle lattitudes are 
essentially the same when the sun is 

• Electrons in the D-layer arc greatly 
increased in number during auroral 
displays. Quality of radio wave propa- 
gation is degraded considerably during 
these displays. 

The IGY ionospheric survey concen- 
trated on the area between 66 mi. and 
120 mi., and Bourdcau said a major 
finding of the flights was the large 
amount of nitric oxide ions that exists 
in this region. Nitric oxide constitutes 
about half of the ionized atmosphere 
between 60 and 120 mi. Molecular 
oxygen ions make up most of the re- 
mainder. Above 120 mi., ions of atomic 
oxygen rapidly become predominant. 

Below 60 mi., the atmosphere con- 
sists of 78% nitrogen, 20% oxygen, 
1 % water vapor and traces of argon, 
carbon dioxide and ozone. 

Aeronomy 

Composition, temperature, pressure 
and density of the upper atmosphere 
had heen onlv a topic for physical 
theory before the availability of rockets. 
Most theory was based on telescopic 
observations of meteorites and auroras. 
With rockets and satellites, atmospheric 
characteristics summarized by the class- 
ical hydrostatic equation now can be 
studied in greater detail to establish a 
continuity equation quite similar to the 
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THESE 9 FACILITIES PROVE POM’S CAPABILITY IN SPACE SIMULATION 


In developing your space simulator facility, 

invaluable. Presently completed or under con- 
struction are the following PDM projects, 5 
under POM direction as prime contractor and 
4 under subcontract as noted: 

1. Development Chamber, 12'd* x 16', for Ling- 
T emco- Vought, Dallas, T exas— through Tenney 

2. Satellite Development Chamber, 32'<p x 54', 
for General Electric's Missile and Space Vehicle 
Department, Valley Forge, Pa. 

3. Space Simulator Facility, 2T<t> x 53’, for 
NASA's Jet Propulsion Laboratory, Pasa- 



4. Space Environment Simulator Chamber and 
Dynamic Test Chamber, each 33'-6"<p x 58'. for 
NASA's Goddard Space Flight Center, Green- 
belt. Md.— through Minneapolis-Honeywell 
Regulator Company. 

5. Centrifuge Facility, 58> x 55', for NASA's 
Langley Research Center, Hampton, Va. 

6. Space Hardware Development Chamber, 
15'0 x 22’ (Apollo), for North American Avia- 
tion, El Segundo, Calif. 

7. Space Engine Test Facility, 13'd> x 24', for 


Republic Aviation, Inc., Farmingdale, Long 

8. Space Simulation Chamber, 38'-6>, for 
Douglas Aircraft Company, Inc.— through F. J. 
Stokes Corporation. 

9. Space Hardware Development Chamber, 
18'^ x30' (Gemini), for McDonnell Aircraft Cor- 
poration, St. Louis, Mo. 

Let us help you with your aerospace facilities 
planning and construction. For consultation 
phone, write or wire Pittsburgh-Des Moines 
Steel Co., Neville Island, Pittsburgh 25, Pa. 

r^ri 


PITTSBURGH-DES MOINES STEEL COMPANY 

Plants and Offices in 22 Cities 






DETECT THE INTRUDER- 
KEEP MILITARY ZONES SAFE! 


Finding ways to detect the “uninvited" who sneak too 
close to military operations is one of the many ways 
General Telephone & Electronics scientists and engi- 
neers serve the nation. 

Recently our subsidiary, Sylvania, developed a detec- 
tion system concept that permits guerrilla forces in such 
strategic and sensitive locales as parachute drop zones 
to alert themselves against intruders. This motion- 
sensitive system responds to any movement across or 
near the perimeter of the area to be protected, thus 
warning the guerrilla team of danger. Because of its 
unusual design, the system does not respond to light, 
sound, vibration or atmospheric disturbance. It will 
operate over an extremely wide range of temperatures. 
Yet there is no known method of deceiving it. Even an 
attempt to tamper with it or jam it will result in an alarm. 
Other examples of our capabilities in detection and 
complete security systems apply many of these same 
principles to volumetric systems. In these, any move- 
ment is detected in a defined area— enclosed or even 
underground. Sylvania now has contracts for security 
systems safeguarding Minuteman and Atlas-Titan mis- 
sile launch sites. 

Protecting key military operations from unwanted in- 
trusion is one more way the scientists and engineers of 
General Telephone & Electronics contribute to na- 
tional security. The vast communications and electronic 
capabilities of GT&E, directed through Sylvania Elec- 
tronic Systems, can research, design, produce, install 
and service complete electronic systems. These systems 
include detection and tracking, electronic warfare, in- 
telligence and reconnaissance, communications, data 
processing and display. 

That is why we say— the many worlds of defense elec- 
tronics meet at Sylvania Electronic Systems, Division 
of Sylvania Electric Products Inc., 40 Sylvan Road, 
Waltham 54, Massachusetts. 

GENERAL TELEPHONE 
*1 ELECTRON ICS ® 

Total Communications from a single source through 

SYLVANIA ELECTRONIC SYSTEMS 

Including: Automatic Electric • Electronic Secretary 
Industries • General Telephone & Electronics International 
General Telephone & Electronics Laboratories • Leich 
Electric • Lenkurt Electric • Sylvania Electric Products 



BOOTS CAPPED LOCKNUTS 



Boots all-metal, one piece self-locking nuts are simple in design, com- 
pact, lightweight and exceed government specifications for tensile 
strength. Torque and loading is uniform. Re-usability factor is high. 
Available in a wide range of regular and miniature sizes. Write for 
descriptive literature. 

&> Jn a 

Boots Aircraft Nut Division • 

Norwalk. Conn. 
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equation which defines characteristics 
or the ionosphere. 

Nelson W. Spencer of Goddard de- 
fines the equation this way: the change 
in electron concentrations as functions 
of time is equal to the recombination 
and diffusion of neutral and charged 
particles. 

In fitting numbers to this equation, 
scientists will Icam to understand the 
physical processes inherent in such 
questions as why the relationships of 
electron and neutral particle tempera- 
tures vary, and how heat generated at 
high altitude descends to low altitude. 

In acronomv, Spencer said, Goddard 
depends on four principal measuring 

• Neutral mass spectrometer, a device 
which counts neutral particles in space. 
This instrument is a good example of 
how complex space measurement has 
become. Technique it uses is to ionize 
neutral particles, and then separate 
them by focusing each element on an 
electrode. 

S-6 satellite, to be launched this 
winter, is the first aeronomy orbiter. 
It will contain a neutral mass spec- 
trometer with electrodes that will at- 
tract the characteristic electrical cur- 
rents of oxygen, nitrogen, helium and 
water vapor. The instrument cannot be 
satisfactorily calibrated before flight. 
Therefore, scientists will attempt to 
determine the extent to which con- 
stituents measured are influenced by 
the hot filament in the spectrometer, 
and how much of the atomic oxygen 
detected is dissociated from water vapor 
and molecular oxygen. This should pro- 
vide a basis for preflight calibration of 
instruments for future flights. 

• Ion mass spectrometer, designed to 
count charged particles. Technique is 
similar to that used in the neutral mass 
spectrometer. Because particles it 



Fairchild Stratos Corp. has delivered four 
new jewel-like solar panels for an Explorer- 
type satellite to NASA's Goddard Space 
Flight Center. Satellite will investigate 
artificial radiation belt created by recent 
nuclear blast. Aluminum panels have 
.008-in.-thick skins bonded with epoxy 
resin to .0007-in.-thick foil honeycomb core. 
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Space Control System 

Tiny "cap pistol" space vehicle control sys- 
tem. developed by Curtiss- Wright Corp. for 
1TSAF. contains tape in which are imbedded 
tiny bits of solid propellant which, when 
ignited individually, make possible precise 
control of pitch, roll and yaw. Outer hous- 
ing is shown above. 

counts arc already ionized, the hot fila- 
ment is eliminated. 

• Electrostatic probe, an instrument 
which measures electron temperatures 
and the density of positive ions hv ap- 
plying a voltage between the payload 
electrode and the launching rocket. 

• Neutral pressure gage, an instrument 
which collects, ionizes and determines 
the amount of neutral particle pressure. 
Tile S-6 atmospheric structures satel- 
lite (AW Jan. 1, p. 56) represents a 
significant advance in the art of meas- 
uring atmospheric density because it 
will count the number of particles. 
Earlier measurements have been made 
by observing satellite drag. 

Of the U.S. rockets flown. Spencer 
said, four V-2s and about 20 Aero- 
bees have been devoted specifically to 
the studv of the atmosphere and its 
structure. They hate been supple- 
mented by rocket grenade and sodium 
flare flights, which provide data on 
upper atmosphere temperature, density 
and wind shear. 

Rocket grenade technique involves 
launching several grenades which are 
detonated at different altitudes. By 
measuring the differences in arrival 
times of the resulting sound, scientists 
can compute temperatures and densi- 

Wind direction also can be ascer- 
tained bv determining the angle at 
which sound arrives. 

Sodium flare experiments involve 
ejecting a trail of sodium as the rocket 
ascends. The resulting luminous cloud 
provides a profile of wind force and 
direction. 

These rocket flights have returned 
data which shows: 

• Atmospheric temperature varies con- 
siderably from summer to winter at 
altitudes below 50 mi., and is warmer 
in winter than in summer. 

• Electron temperature varies with the 
state of the ionosphere. Temperatures 



‘United Stole* Patent No. 2931532. Qualifies under NAS Specification 
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Less than three years ago, Microwave Electronics Corporation delivered its first metal ceramic 
traveling wave tube. Today MEC has a broader line of metal ceramic TWT's in field operation 
than anyone else, including some of the biggest companies in the electronics industry. Why has 
MEC been so rapidly accepted by military systems designers, the military itself, and industrial 
instrument and system builders? 1 Because MEC tubes work when the customer gets them. 
MEC has one of the highest acceptance rates in the industry. 2 Because MEC tubes operate 
longer. Users report 4,000 to 5,000 hours field life; our own life tests exceed 10,000 hours. 
3 Because MEC will tackle the tough jobs and do them in a hurry. Any socket where there is 
a problem in life, reliability, or controlled characteristics. 4 Because MEC offers production 
tubes with truly reproducible characteristics— the result of engineering skill plus careful fabrica- 
tion. 5 Because MEC tubes can satisfy critical military environments, such as MIL-E-5400 Class 
II. ■ Each year MEC has substantially broadened its product line in terms of frequency, power 
and noise figure. From R & D this year, for example, came a 200-watt pulsed power TWT, matched 
gain tubes in S, C, X, and K„ bands, and a high power, low noise TWT operating in X band. And, 
of particular note, a field operational traveling wave maser using closed cycle refrigeration. Of 
these, and other developments, more later on these pages. 
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arc higher and more variable when the 
ionosphere is disturbed. 

• Atmospheric constituents arc mixed 
below 65 mi. altitude, and are separated 
above this altitude. 

NASA Programs 

With the establishment of NASA 
and the development of a coordinated 
U. S. space science program, long-range 
objectives for ionospheric and atmos- 
pheric measurements were developed. 

In the NASA program, the first ionos- 
pheric satellite was Explorer S, which 
carried an ion trap conceived at NRL. 
developed at Goddard and tested as an 
Aerobee payload launched from Ft. 
Churchill. 

Launched Nov. 5, 1960. Explorer S 
provided direct evidence of one of the 
most important phenomena of the at- 
mospherc-a belt of ionized helium in 
the upper atmosphere which lies be- 
tween the two regions where oxygen 
ions and hydrogen ions predominate. 

Prof. Marcel Nicolct of Belgium had 
theorized earlier tliat such a belt existed, 
but first direct measurements came from 
Explorer 8, with additional measure- 
ments made by the second Scout rocket 
test vehicle, launched Oct. 4, 1960, and 
the Goddard P-21 and P-21A ionos- 
pheric probes. These payloads, plus the 
joint U. S.-British Ariel satellite, have 
been the most ambitious ionospheric 
experiments conducted by the U. S. 

From experimental data, together 
with theoretical reasoning, a concept 
has evolved which Goddard's Dr. Sieg- 
fried J. Bauer calls the “case of the dis- 
appearing helium belt. This concept 
holds that this belt varies considerably 
with temperature and will be very thick 
during solar maximum and quite thin 
when the sun is quiet, and that it 
shrinks during the night and expands 
during the day. 

During the solar minimum in 196-1. 
Dr. Bauer said, the belt will be on the 
order of 100 to 200 mi. thick, with its 
lower boundary at an altitude of about 
400 mi. above the earth. During solar 
maximum, it will be more than 1.500 
mi. thick, with its lower boundary at 
about 1,000 mi. altitude. 

In addition to satisfying fundamental 
curiosity, the importance of knowing of 
the presence of helium ions is that the 
tvpc of ion determines the number of 
electrons present, which in turn deter- 
mines the characteristics of radio wave 
propagation. 

In addition to detecting the presence 
of helium ions around the earth. Ex- 
plorer 8 substantiated earlier rocket 
data by providing the first satellite data 
on ionospheric temperatures. The satel- 
lite also determined that electron tem- 
perature in the ionosphere varies with 
the time of day. 

The U. S. has used two fundamental 
approaches to measure upper atmos- 


.05% RPM ACCURACY! 
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0.4 0Z-IN TORQUE! 
2000 HR MINIMUM! 


Impossible? 
Prove it 
yourself! 



We're confident that you can't make our Chronometric 
motor K5801 go wrong. We tried. We varied line voltage. 
We varied load. We receive constant rpm's every time. 
The A. W. Haydon Company’s Chronometrically governed 
DC timing motor, K5801 will deliver 0 to 0.4 oz.-in. 
torque at 3600 rpm, accurate to i.05% over a range 
of 24-30 vdc! It will do this for at least 2000 hours! 
K5801 weighs only 9 oz.; will take ambient temperatures 
from — 55°C to + 100°C; vibration from 5-2000 cps at 
10g; shock at lOOg for 11=; 1 milliseconds, and draw 4 
watts maximum. Recalibration, if necessary, may be done 
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driver. All this in a package only 2%" long by 1%' 
diameter. This is a mighty motor indeed. Mighty accurate. 
Mighty reliable. Write The A.W. Haydon Company for 
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icant. These particles bridge 
electrically insulated gap, ac- 
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perature variation with 

Bourdeau feels that considerable new 
information has been obtained about 
the Fs layer as the result of several 
flights into this region bv Argo D-4 
rockets. The same is not true for the 
D-region, which Bourdeau said is less 
known than any area of the upper at- 
mosphere. The D-rcgion extends from 
35 to 53 mi., and according to existing 
theory, is ionized in the upper layer by 
Lyman-alpha radiation, and in the lower 
layer bv cosmic rays. 

With this theory as a starting point, 
the U. S. and Norway will make joint 
studies of the middle and auroral, or 
polar, D-regions front Wallops Island, 
Va., and Andova, Norway. Rocket- 
launched payloads will measure Lyman- 
alpha radiation simultaneously with 
electron density and ion constituents. 

The U. S. will measure electron den- 
sity in two ways: by the amount of de- 
tuning in a radio frequency probe, and 
by using the Faraday effect, measur- 
ing the shift of signal polarization from 
a transmitter on the ground and a re- 
ceiver in the rocket. 

Basic Norwegian payload is designed 
to measure differential absorption by 
determining the amount of radio en- 
ergy removed as a function of altitude. 

Bourdeau identified other future 
U.S. ionosphere program projects: 

• Geoprobes — Rocket-launched iono- 
sphere and aeronomy payloads to alti- 
tudes of about 400 mi. to detennine 
why E- and F-layers exist. Argo D-4 
rockets will be used to boost sensors 
designed to measure the parameters of 
neutral gas; simultaneously, Aerobee 
rocket payloads will measure in the 
ultraviolet and X-ray spectral bands. 

Program calls for three such simul- 
taneous launches each year for the next 
two years. It will permit coordinated 
measurements of electron and ion densi- 
ties and temperatures, ion composi- 
tions, densities of neutral gases, chem- 
istry of the gases, and direct spectral 
analysis of solar emissions. 

• Topside sounders— actually ionosondes 
which measure from above the iono- 
sphere. U. S. will launch the S-48 which 
will transmit radio waves on six fre- 
quencies. Canadian Alouctte, launched 
Sept. 29 (AW Oct. 8, p. 34), con- 
tains a transmitter which sweeps from 
2 to 12 me. 

AVIATION VI 


Several ionospheric experiments arc 
being planned during the International 
Year of the Quiet Sun in 1964 which 
will coordinate the direct measurements 
made by topside sounders and the 
beacon experiments. Synoptic meas- 
urements of the ionosphere during the 
full 1 1-year solar cycle also are in the 
planning phase. One objective will be 
to place a pavload into a 1,200-mi. polar 
orbit to monitor behavior of the upper 
ionosphere as functions of both solar 
cycle and latitude, measuring hydrogen 
and helium ions and investigating the 
relationship between energetic particles 
and the ionosphere. 

When vehicles become available to 
launch them, ionospheric payloads will 
be sent to Mars and Venus to deter- 
mine if these planets have ionospheres 
and of what these ionospheres are com- 
posed. Instruments to make these de- 
terminations will use the same radio 
sounding techniques developed for 
rocket and satellite payloads which 
measure the earth's ionosphere. 

Similarly, the long-range aeronomy 
plan, Spencer said, includes develop- 
ment of capsules to be dropped into 
the Martian and Venusian atmospheres 
to determine the pressures, temperatures 
and constituents of the gas clouds 
around these planets. 

Tlie S-6 atmospheric structures satel- 
lite, to be launched this winter, will 
be followed by satellites launched into 
polar orbits and containing more versa- 
tile and more advanced instruments. 
Complementing the horizontal measure- 
ments made by satellites will be rocket- 
launched payloads which make vertical 
cuts into the region above the lower 
atmosphere, but below the region where 
satellites operate. Spencer identified this 
rocket program as "TP,” for thermo- 
probe. Experiments will be carried 
aloft and then ejected so that they will 
not be influenced by the launching 
rocket in measurements of ions, neutral 
gas and neutral particles. 

Satellite and rocket experiments now 
under way are creating the framework 
for these coming experiments, which 
will contribute to the detailed chart of 
the solar system being developed by the 
tools made available to space science. 
(Part 3 of this scries will discuss astro- 
physics and cosmic dust. ) 
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HE’S REDUCING THE COST 
OF AN ENGINE OVERHAUL 


It is customary for overhaul shops to use a 
vapor blast to clean the baked-on carbon 
from turbine engine blades and discs. This 
is a slow process. The material to be re- 
moved resembles a very tough varnish. 
Every bit must be removed from the surface 
of the metal so any cracks present will be 
easily visible. But slurry covers up the work; 
the operator works blind; the danger of 
eroding the metal beyond maximum limits 

Airwork looked for a better way — and 
found it in the dry honer used in an allied 
industry. This proved to be not only faster 
— but gave the operator a constant, un- 


obstructed view of the work. The result: 
less chance of metal erosion — and a better 
inspectable surface that makes metal flaws 
easier to spot. 

This is on^ result of our constant effort 
to reduce costs while increasing reliability. 
It saves many labor dollars on a Dart engine 
overhaul . . . and will soon be saving money 
on piston engine overhauls, too. 

There are over 55 Airwork dealers East 
of the Mississippi who sell and service Air- 
work overhauled engines. This organization, 
the largest of its kind, includes every major 
fixed base operator in the East . . . one more 
good reason to buy and fly Airwork. 



ESSENTIAL AVIATION 
SERVICES 



Why does the aerospace 
industry rank 
these switches and 
power relays no.l? 


CUTLER- HAMMER 


THESE VEHICLES 

( and many more) 

USE 

CUTLER-HAMMER 

SWITCHES AND « 
► POWER RELAYS 













KNOW YOUR ALLOY STEELS . . . 



Cold-Finishing of Alloy Steel Bars: 
Grinding and Polishing 


Grinding and polishing of raid-drawn or 
turned alloy steel bars is the concluding 
discussion on the subject of cold-finishing. 
In the processes of turning and polishing, 
and grinding and polishing (both of 
which require removal of surface metal), 
the surface finish of the bars, as well as 
their dimensional accuracy and alignment, 
are improved. But the ultimate in quality 
of bright, smooth surface finish and accu- 
racy is produced by grinding and polish- 
ing of either cold-drawn bars or turned 

GRINDING AND POLISHING 

Sizes up to and including 4-in. diam, arc 
generally confined to centerless cylindrical 
grintlers. Larger sizes are ground on cen- 
ters. A centerless grinder includes a grind- 
ing wheel, a regulating wheel for applying 
pressure against the bar, and a work-rest 
blade which both supports the bar and 
guides it between the wheel spacing. Auto- 
matic feed of the whole length of the bar 
is accomplished because the regulating 
wheel is set at an angle of inclination with 
respect to the grinding wheel, and thus 
within this system the bar rotates and 
feeds during grinding. The bar is then 
polished to a mirror-like finish by passing 
through straightening rolls. 


Both processes of turning and polishing, 
and grinding and polishing, are applicable 
to normalized, annealed, or heat-treated 
carbon and alloy bars. These operations 
do not materially affect the mechanical 
properties. For this reason, the end prod- 
uct can be machined unsymmetrically, 
with little or no tendency to warp. 

Technical Service. Bethlehem metallur- 
gists have given long study to specifications 
with respect to chemical composition, grain 
size, hardenability, and the machinability 
of cold- drawn alloy steel bars. If you would 
like additional information on cold-drawn' 
products, or alloy steels, our metallurgists 
will gladly give you all possible help, 
without cost or obligation. 

When you need alloy steels, remember 
that Bethlehem offers the full range of 
AISI standard grades, as well as tool 
steels, special-analysis steels, and all hot- 
rolled carbon grades. 


Don't miss our exhibit (Booth 
2130) at the ASM World Metal 
Show in New York, Oct. 29-Nov. 
2. It shows how Bethlehem's 
research program is providing 
better products for steel users. 



BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Er/>« BcililchOT Steel R»port Corporation 

BETHLEHEM STEEL 
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TECHNICIAN of Pcrkin-Elmer checks out the Stratoscope 2 telescope system in photo at left. Initial flight, aimed at infrared studies of 
Mars, is scheduled for early nest year. Drawing at right details balloon system's over-all characteristics. 


Stratoscope Aims at High- Altitude Photos 


By C. M. Plattner 

Norwalk, Conn.— Perkin-Elmcr Corp. 
36-in. aperture telescope for Project 
Stratoscope 2 will provide photographic 
and spectroscopic resolution at its alti- 
tude of 80,000 ft. three times greater 
than resolution of telescopes on the 
earth’s surface. 

The 300-ft. effective focal length 
balloon-borne telescope will operate 
above 96% of the earth's optically-dis- 
torting atmosphere, providing resolution 
of .1 sec. of arc. This is equivalent to 
distinguishing two objects 30 in. apart 
at a distance of 1,000 mi. 

Project Stratoscope 2, scheduled for 
its first flight early next year, is an out- 
growth of Stratoscope 1, a 12-in. bal- 
loon-borne telescope used for photo- 
graphing the sun in 1957 and 1959. 
The project is headed by Dr. Martin 
Schwarzschild, Princeton University 
professor, who also directed Strato- 

Stratoscope 2 is sponsored jointly by 
National Science Foundation, Office of 
Naval Research and National Aeronau- 
tics and Space Administration. Approx- 


imately S5 million has been spent on 
Stratoscope 2 development to date. 

First flight of the high resolution 
optical system in February or March, 
1963, will be used to obtain an infrared 
spectrum analysis of the surface of 
Mars. NASA has requested modifica- 
tion of the photographic system to in- 
clude this new mission, ' since Mars 
will not be in good opposition to the 
earth again, after next April, until 1965. 

NASA will use the infrared analysis 
of Mars to plan instrumentation for the 
Mariner B observation satellite sched- 
uled for Mars flyby in 1964 (AW 
Feb. 5, p. 57). 

Mars infrared spectrum analysis con- 
ducted in the 1-7 micron region should 
provide information on the organic 
makeup of the planet's surface as well 
as an indication of the amount of water 
vapor in its atmosphere. No reliable 
information on the water vapor content 
of Mars’ atmosphere exists, according 
to NASA. 

Stratoscope 2 spectral analysis flight 
may include observations of the moon 
and Venus if time and conditions per- 
mit. Although the optical system has 


the ability to provide a clear definition 
of objects on the lunar surface down to 
500 ft. wide, it is not planned to use 
the system to study the moon's surface. 

Observations of the moon and its 
arid, tenuous atmosphere will be made 
only to check the amount of water 
vapor in the earth's atmosphere above 
the operating altitude of the telescope. 
This will ensure the accuracy of the 
Mars observations. Infrared observa- 
tions of Venus may also be made. 

University of California, Berkeley, 
has been awarded a 5336,318 contract 
by NASA to manage the spectral analy- 
sis flight. The project will be adminis- 
tered through the university’s Space Sci- 
ences Laboratory. 

Modification of the telescope in- 
cludes installation of a prism to spread 
the light gathered by the optical sys- 
tem into a spectral band. A narrow slit 
moving across the spectrum will permit 
passage of light from each “color” seg- 
ment into a radiation detector, which 
will replace the 70 mm. camera used on 
photographic flights. 

Signals from the radiation detectors 
will be telemetered to the ground as 
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well as recorded on tape. In addition to 
indicating the presence of water vapor 
(which absorbs infrared radiation in 1-7 
micron region) in Mars' atmosphere, 
the data should show the presence of 
the following gases: 

• Carbon dioxide, produced by fermen- 
tation, bacteria or plants. 

• Carbon monoxide, produced by the 
photodissociation of carbon dioxide. 

• Methane, one of the earth's primeval 
gases, which, together with water, am- 
monia, hydrogen and energy, can pro- 
duce amino acids, the basic building 
blocks of organic matter. 

Armed with the knowledge of the 
identity and amount of the gases in 
Mars' atmosphere, scientists will be 
better able to resolve the controversial 
question of what type of life exists on 
that planet. It will also be possible to 
plan more effectively the instrumenta- 
tion of Mariner B, which should yield 
much more information about Mars. 

Another aspect of Stratoscope 2 which 
interests NASA is proving equipment 
and control techniques which will be 
useful m developing the Orbiting Astro- 
nomical Observatory. The fields of 
guidance, star field recognition and data 
acquisition arc of interest to NASA. 
Basic Mission 

Primary mission of Stratoscope 2— to 
photograph stars, planets, nebulae and 
galaxies— will not start until late next 
summer. Determination of which celes- 
tial bodies will be photographed will 
not be made until system performance 
lias been evaluated after the first flight. 

The 6,300-lb. telescope employs a 
Gregorian optical system with a 36-in. 
fused quartz primary mirror. The mir- 
ror is polished to a wavelength error 
tolerance of .4 x lO"” in. 

Small error of the f/4 paraboloid pri- 
mary mirror is directly responsible for 
the total system error. The error intro- 
duced by the guidance and control sys- 
tem, which ordinarily is the dominating 
error in ground-based telescopes, is five 
times smaller than the optical error in 
Stratoscope 2. During the average ex- 
posure time of 1 hr., the guidance and 
control system can hold a target in the 
image plane within .02 sec. of arc. 

General telescope configuration is an 
L-shapcd structure formed by an lS-ft. 
main tube which houses the basic 
telescope and an 1 1-ft. side arm which 
contains the fine television, guidance 
and camera equipments. 

Positioning the telescope to obtain 
photographs will be done manually by 
ground controllers using television dis- 
plays. Three S-in. screens arc provided 
in a mobile van which will follow the 
course of Stratoscope 2 from the ground 
during the night-long observations. 

Initially, the telescope will be posi- 
tioned using a television camera located 
on the end of the main tube with a 


10-dcg. viewing field. More accurate 
positioning is then accomplished with 
the aid of a l-deg.-ficld fine television 
camera. The fine television camera looks 
directly at the image inside the tele- 
scope. This permits ground controllers 
to command corrections which must be 
made to lock the system onto the two 
stars used for guidance. 

Once the guide stars arc in the right 
position, the automatic tracking system 
is cut in. It is capable of maintaining 
the image at the film plane for periods 
up to 1 hr. while the film is being 
exposed. Exposure time for both spec- 
trum analysis and photography is ap- 
proximately 1 hr., depending on the 
light source. 

Television cameras employ image 
orthicon pickup tubes capable of de- 
tecting stars of the ninth magnitude. 
They are made bv Radio Corp. of Amer- 
ica. RCA also furnished the mobile 
ground monitoring systems for control- 
ling the telescope as well as the balloon. 

High degree of accuracy with which 
the guidance and control system main- 
tains lock-on depends on the unvicld- 
ing suspension system. The lack of play 
in the five-axis suspension system is at- 
tained by using three fine primary bear- 
ings in addition to two coarse bearings 
for large movements of the telescope. 
Rotation is on an insulated mercury 
bearing, which is one of the three fine 
bearings. It is a thin film of mercury 
between two semicircular metal surfaces, 
one connected to the telescope, the 
other to the balloon’s undercarriage. 

Other two fine bearings, used during 
lock-on, are flexure bearings which per- 
mit either movement of the telescope 
with respect to the frame or movement 
of the frame with respect to the tele- 
scope. Freedom of movement about 
the flexure bearing axis is limited to 
± 5 deg. Therefore, two coarse ball bear- 
ing axes arc installed to permit large 

Launch site chosen for the Strato- 
scope 2 shots was the Scientific Balloon 
Flight Station located at Palestine. Tex. 
The station is administered by the Na- 
tional Center for Atmospheric Research 
—a 14-universitv, non-profit corporation. 

Total of three launchings arc planned 
through next summer. The first ascent 
is scheduled early this December and 
will be a final checkout of the balloon 
system carrying a dummy payload. The 
Mars' spectroscopic flight is scheduled 
for February or March, 1963, followed 
late next summer by the first photo- 
graphic flight. 

Two-balloon configuration will be 
used to carry the telescope to the oper- 
ating altitude of 80,000 ft. The two 
balloons are connected by a 3-ft.-dia. 
annular ring through which the helium 
gas can flow freely during ascent and 
descent. 

Top balloon, known as the launch 


balloon, is made of a laminate of dacron 
scrim bonded to a .5 mil Mylar film, 
called S-12. It carries all the helium 
necessary to lift the system. The lift 
provided by the helium in the 75-ft.- 
dia. launch balloon is 14,575 lb. The 
total system weight, including weight 
of balloons is 13,250 lb. 

The 230-ft.-dia. main balloon starts 
to fill with helium from the launch 
balloon at an altitude of 4,000 ft. as 
the atmospheric density decreases. It 
continues to fill until completely in- 
flated near the peak of the ascent. Ma- 
terial used in the main balloon is a 
laminate of .35 mil Mylar and dacron 
scrim (4x6 strands per inch) called 
S-ll. Both balloons are manufactured 
by G. T. Schjcldahl Company, North- 
field, Minn. 

Wind problems, which have plagued 
balloon shots in the past by limiting 
launch periods to calm days, have been 
overcome with Stratoscope 2. Vitro 
Laboratories of Silver Spring, Md., pro- 
gram manager for balloon system devel- 
opment and flight operations, has de- 
signed the svstem so that launch can 
be accomplished in 1 5-kt. surface winds 
and 20-kt. winds at 500 ft. 

Launch balloon, after being filled, is 
played out by a cable attached to a 
mobile winch upwind of the launch 
site. As the balloon ascends, it carries 
aloft the main balloon, which is en- 
closed m a 3-ft.-dia. Mylar sheath. 
"Sailing" in the wind is thus effectively 
eliminated. The sheath is partially 
ripped before final launch, and the ex- 
pansion of the gas rips the sheath the 
rest of the way during ascent. 

System is 660-ft. tall in launch con- 
figuration. This includes two 100-ft. 
standard nylon cargo parachutes for 
emergency descent. Altitude control and 
descent arc accomplished by valving off 
gas and releasing ballast. 

Balloon Tracking 

After launch in the early evening, the 
balloon is tracked by aircraft and mo- 
bile ground units, two airborne con- 
trol units, a twin-engine Piper Aztec 
and a Brantly B-2 helicopter, will be 
utilized. 

At dawn, the balloon will be valvcd 
down to 2,000 ft., where the helicopter 
will take control for the final phase of 
the descent. The helicopter will be 
carried on a flatbed truck during the 
night-long flight, following the balloon's 
path. 

Balloon will be valvcd down theoreti- 
cally in a flat, clear area where least 
damage will be done to the telescope. 

At the moment of contact, it is 
planned to jettison the balloon. The 
balloon will then be collapsed by ex- 
ploding a cap off the top of the sphere 
to deflate it. Rate of descent during 
the final phase will be 500-600 ft. per 
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Other Beech Capabilities In Systems Management Include: 


Propulsion . 


Auxiliary Power. 




Manufacturing . 


Space Simulation , 


Facilities . 


Complex Vibration . 


Management . 


Beech helps space vehicles get better mileage 
by turning "hot" fuel into icy slush 


Slush hydrogen experiment shows vital facet of 
Beech’s comprehensive systems management capability 


At the heart of this experiment at Beech’s Boulder, 
Colorado, space center are three double-walled vac- 
uum jars, each inside the other. Inside the inner jar 
is liquid hydrogen, while the center jar contains liquid 
helium. The outer jar is filled with liquid nitrogen. 
The idea is to further reduce hydrogen temperature 
until it turns to icy slush. 

The purpose of this experiment is to explore the 
feasibility of reducing hydrogen volume in order to 
increase space vehicle fuel loads without increasing 
tankage size or weight. 

Applied research projects like this are common at 


Beech. In the past they have included valuable work 
on cryogenic problems, space environment, and 
countless other projects that have measurably ad- 
vanced the state of the art. 

Basic research and development is but one of an 
ever-expanding group of Beech space-age capabilities. 
Within the last year alone, the size and function of 
Beech space facilities has more than doubled. This 
constantly expanding capability complex, coupled 
with a highly trained and experienced staff, makes 
Beech a natural choice for systems management .. 
projects. Besides the experiment shown here . . . [_"/ 


How may we help you? To discover how the 
unique facilities and expert personnel of Beech can 
be quickly and efficiently put to work on your proj- 
ect, write, wire, or phone Contract Administrator, 


Aerospace Division, Beech Aircraft Corporation, 
Wichita 1, Kansas. Beech stands ready and eager to 
accept complete systems management responsibility 
for your project right now. 









Returned to Carrier after Perfect MA-8 Flight 



Ionosphere Probes Set for Solar Eclipse 


Ionosphere rocket soundings during 
the July 20, 1963, solar eclipse at the 
Ft. Churchill, Canada, launch site will 
provide a simultaneous measurement of 
electron density and ultraviolet and 
X-ray radiation under conditions of 
varying solar radiation for the first time. 

Geophysics Corp. of America, Bed- 
ford, Mass., will conduct the experi- 
ments using Nike-Apache sounding 
rockets to probe the D, E and F, layers 
of the ionosphere. Geophysics Corp. 
was recently awarded a $2 50,000 con- 
tract by National Aeronautics and 
Space Administration to conduct the 
experiment. 

At present, this is the only NASA 
contract relating to next year's solar 
eclipse. NASA, however, will provide 
ionosonde (ionospheric sweep-frequency 
sounder) ground measurements at the 
site as a correlation to the data obtained 
with rockets. 

Experiment is based on a study com- 
pleted by Geophysics Corp. in 1961 
which was submitted to NASA. The 
study was approved by NASA as sub- 
mitted, subject only to a program re- 


cvaluation by Geophysics Corp., which 
is taking place at the present time. 

Nike-Apache rocket booster chosen 
by the company will provide greater 
altitude capability than the Nike-Cajun 
which has been used extensively for past 
rocket sounding programs. The 1 54-in. 
Armv M5-EL Nike first stage gen- 
erates 42,500 lb. of thrust for 3i sec. 
The second stage, 107-in. Thiokol 
TE-307 Apache provides an additional 
5,000 lb. of thrust for 6 sec. This will 
boost a 70-lb. pavload to a peak apogee 
of 106-112 mi. in 3 min. 

The Apache booster, with an im- 
proved polyurcthenc propellant, will 
carry the 70-lb. payload 30 mi. higher 
than the Cajun with its 8, 000-lb. thrust 
for 3 sec. Nike-Apache rockets have 
attained altitudes up to 128 mi. with a 
60-lb. payload in test firings. With the 
added 10 lb. and addition of telemetry 
antennas, maximum altitude expected 
during the eclipse shots will be 112 mi. 

High reliability of the Nike-Apache 
has been established in past test firings, 
according to the Geophysics Corp. 
study, and nine of the two-stage, solid- 


propellant vehicles will be used in both 
preliminary and operational firings. 
Two vehicles will be fired in January, 
1963, from Wallops Island, Va., to 
flight-test the nose cones. 

One rocket will be fired from Ft. 
Churchill three days prior to the eclipse 
to provide background data on atmos- 
pheric conditions at the test site and 
serve as an integrated test of launch 
facrhtics. The remaining six rockets 
will be launched at varying intervals 
over a 1 hr. 53 min. period during the 
2 hr. 12 min. eclipse. 

During the period of maximum 
coverage of the solar disk, the sun will 
be 94% obscured at the Ft. Churchill 
range and 90% obscured at the rocket’s 
apogee. The launch site, 160 mi. 
northeast of the path of total eclipse, is 
preferred by Geophysics Corp. over 
water launchings during other eclipses. 
The Ft. Churchill range is a permanent 
facility and provides logistic advantages 
of a well-established launch site. 

During rocket ascent, information 
will be telemetered to ground receivers 
over a single RF/RF channel. Two dif- 
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LOWEST COST 
TELEPRINTER 
WITH 3000 WPM 
READOUT 


Instant hard-copy readout of 3000 
words-per-minute is now available 
from Motorola's electronic teleprinter 
with savings up to two-thirds and 
more on many systems applications. 
Produced to meet rigid military speci- 
fications, the rugged TP3000 system 
offers MTBF predictions higher than 
any comparable equipment available 
today. By functionally separating the 
electronics from the mechanics of the 
system, Motorola has made it pos- 
sible to remote over 30 selectively- 
addressed page printers from a single 
translator. Impressive savings in size 
and weight have also been realized 
through the use of a unique printing 
technique, advanced solid state cir- 
cuitry, and highly efficient packaging. 
The rack-mounted translator meas- 
ures only 1.7 cubic feet in volume, 
whilethepageprinteroccupiesjust3.2 
cubic feet. And basic to the TP3000 
design is a flexibility that permits easy 
adaptation to the specific require- 
ments of a variety of air, sea and 
ground installation and operational 
requirements. For complete details on 
this lowest cost high speed printer, 
call or write today for a fact-filled 
technical information package includ- 


handy teleprir 


e calculator. 




Military Electronics Division 
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CHICAGO CENTER/1450 North 
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L. YIELD STRENGTH VS TEMPERATURE- 100 HOUR EXPOSURE 
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BAND FOR 2219 INCLUDES 
-T62, -T81 AND -T87 TEMPERS 
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2. TENSILE PROPERTIES 
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Alcoa capability 
at work... 
gifted newcomer 
promises 
out-ol-this-world 
performance 
on Saturn 


The designers of the proposed Saturn 
C-5 rocket needed a metal loaded with 
talent for the first-stage fuel tank (33-ft 
dia). Steel? Out of the question— too 
heavy for the role. The designers picked 
a gifted, newaluminum alloy from Alcoa : 
2219.* 

Here's how alloy 2219 performs: It's 
the strongest conventional aluminum 
alloy in the 500-600°F heat range. At 
temperatures as low as -423°F, it has a 
tensile strength of 92,000 psi. It resists 
stress corrosion and cracking and it gets 
along nicely with current fuels and oxi- 
dizers. It has good ballistic character- 
istics. Alcoa' Alloy 2219 is easy to work. 
Easier to weld. Fusion-welds without 
harmful strength defects. 2219 weld- 
ments also give good performances at 
sub-zero and elevated temperatures. 
World's biggest light-metals workshop. 
It's Alcoa's. No other basic producer 
can match our facilities or knowledge. 
We can fabricate aluminum by any 
known method— rolling, casting, forg- 
ing, impact, extrusion— we’re not mar- 
ried to a single process. Alcoa's strong 
on research, development engineering 
and testing. Can you use our capabili- 
ties? Write Aluminum Company of 
America, 1865-J Alcoa Building, Pitts- 
burgh 19, Pa. 


1. Yield strength vs temperature— 100-hr exposure 

2. Tensile properties of welded 2219 at -320"F 

3. Change of mechanical properties with temperature 

5. Effect of welding conditions on bulge test properties 


Yalcoa aluminum 


ALUMINUM COMPANY OF AMERICA 



Another hot job for Mallory materials . .. 

thermally tailored bases for semiconductors 


Keeping a semiconductor cool gets to be a compli- 
cated problem in materials. The base, or back-up disc, 
that serves as a heat sink for a rectifier or power 
transistor, has to have good thermal conductivity . . . 
must have a coefficient of expansion that matches 
the semiconductor . . . and should be readily produced 
to close dimensional tolerances. 

Most "natural" metals fall short on one or more of 
these requirements. But Mallory materials . . . refrac- 
tory powder metals combined with other compositions 
. . . will meet these demanding requirements and are 
now being investigated by leading semiconductor 
manufacturers. 

By varying silver or copper content, we can tailor the 
coefficient of thermal expansion of Elkonites* over a 


wide range . . . from 6.9 to 12.1 x 10' 6 / °C for standard 
silver Elkonites . . . from 7.5 to 14.2 x 10' 6 / °C for stand- 
ard copper Elkonites. Thermal conductivity is good, 
ranging from about 0.45 to 0.8 gm. cal./sq.cm./°C/cm. 

The use of Mallory materials puts an end to previous 
worries over tolerances. Instead of trying the difficult 
job of slicing discs accurately from rod stock, the 
semiconductor manufacturer can now get bases that 
are pressed and sintered to tight dimensional limits. 

If you have an unusual space-age materials problem, 
bring it to us. We’re specialists in unusual metals, 
and we’re ready to go to work for you. Write to 
Mallory Metallurgical Company, P.O. Box 1582, 
Indianapolis 6, Indiana. 



MallorY 


ferent frequencies, one for odd-num- 
bered launch vehicles and another for 
even-numbered vehicles, will be used. 
This will prevent instrumentation of 
individual rockets from interfering with 
each other during checkout. 

Stabilization will be achieved by pre- 
setting the fins of the instrumentation 
section to spin the second stage at 5 rps. 
about its longitudinal axis, which will 
avoid the problem of pitch-roll coupling. 
Total length of the payload section will 
probably be 65 in. The 65-in.-dia. 
body is capped with an 1 84-in., 20-dcg.- 
included-angle nose cone. The top five 
inches of the nose cone contain the 
probe for measuring electron density 
and positive ions. 

Primary instrumentation in the pay- 
load section includes: 

• Langmuir probe. The instrument 
which serves as a Langmuir probe is a 


5-in. stainless steel head on the nose 
cone and is insulated from the rest of 
the cone by a ceramic insulator. A 
sweeping voitage of ±3 v. will be ap- 
plied to the probe. The resulting cur- 
rent from the probe, amplified by elec- 
trons or positive ions, passes through an 
electrometer and into one of the sub- 
carrier oscillators of the telemetry equip- 
ment. The instrument acts as a Lang- 
muir probe above 40 mi., measuring 
electron density, but serves as a positive 
ion conductor in regions of higher den- 
sity below 40 mi. 

• Lyman-Alplia ion chambers. Four ion 
chambers sensitive to radiation between 
1,040 and 1,340 angstroms will be 
mounted in parallel-connected pairs dia- 
metrically opposing one another to com- 
pensate for abnormal rocket motion. 
Each consists of a ceramic shell, 1| in. 
in dia. and 1$ in. long, gold plated on 
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TARGET: Brakes for Space 

There are no roads in the Aether. At 
space speeds, friction is a fiery furnace 
. . .with no gentle slowing down. Courses 
can be prefixed with accuracy. But how 
doyou stop on nothing?Brakes for Space 
are a natural for Hercules. The produc- 
tion of controllable concentrated energy 
...in high-performance packages of any 
size or shape . . . precise in action to small 
fractions of one per cent ... is inherent 
in Hercules two-billion-pound double- 
base propellant experience. 


22 YEARS' EXPERIENCE 
Since 1940, Hercules has 
accumulated over two billion 
pounds of double-base pro- 
pellant experience, including 
boosters for Nike . . . Ajax . . . 
Talos . . . Terrier . . . Honest 
John . . . Little John. 

ORIGINALYSIS AT WORK 
With the higher mass ratios 
and greater controlled energy 
possible with Spiralloy® glass 
filament-wound structures, 
Hercules double-base pro- 
pellants reached still further 
into space . . . with Vanguard’s 
final stage . . . Minuteman's 
third stage ... Polaris’ second 
stage . . . Antares . . . Altair. Co- 
efficient of accuracy— greater 
than 0.9975! 


FIRST IN RETRO-ROCKETS 
Hercules was selected for 
Ranger's retro-rocket ... a 
power package capable of 
removing some 7,000 fps of 
terminal velocity. A double- 
base propellant motor, de- 
signed and produced by 
Hercules, permits Ranger's 
capsule to land with precisely 
controlled velocity which the 
capsule can easily absorb. An 
integrally-wound Spiralloy 
case, also designed and pro- 
duced by Hercules, sends 
Ranger’s retro-rocket up in a 
package whose net weight is 
15 pounds. 

HERCULES CAN DO! 
Brakes or boosters of any 
size, Hercules believes that 
its concepts and capabilities 
offer the most expeditious 


:nd ec( 


oute t 


anywhere in space. For docu- I 
mentation, write Chemi 
Propulsion Division, Hercules I 
Powder Company, 910 Market I 
Street, Wilmington 99, Del. 



FIRST IN CHEMICAL PROPULSION 



25-mev. X-Ray Checks Solid Fuel Motors 

New 25-mev. X-ray machine is being used by Lockheed Propulsion Co. to inspect solid- 
propellant rocket motors at the firm’s Potrcro facility near Beaumont. Calif. Device can 
inspect 156-in.-dia. motor segments, detecting flaws in seconds. Company says lower- 
cncigv X-ray techniques would require up to two days to perforin the same task. Lock- 


the inside, with a central wire anode. 
Window material is lithium fluoride, 
which provides the short wavelength 
limits. The chamber is filled with nitric 
oxide at a pressure of 15 mm. Hg. The 
photoionization onset of the nitric oxide 
provides the upper limit of wavelength 
detection. Lvman-alpha rays (solar hy- 
drogen) are 1,216 angstrom units and 
in the lower part of the ultraviolet spec- 
trum. The ion chambers are currently 
manufactured by Geophysics Corp. for 
NASA for other satellite and rocket 

• Photon counters. Pending complete 
re-evaluation of its proposal. Geophy- 
sics Corp. has not decided which wave- 
lengths to monitor. They will be one 
of three spans in the soft X-rav region: 
2-8, 8-20 or 4-1-60 angstroms. Only 


hardware which has a proven reliability 
will be used. Four counters will be 
mounted in the payload section in the 
same manner as the ion chambers, pro- 
viding reliable information even in the 
event of unexpected abnormal rocket 
motion. 

Dr. Leslie Smith of Geophysics 
Corp., who is in charge of the eclipse 
shots, feels one of the main benefits of 
the experiment will be a better theo- 
retical understanding of the upper 
atmosphere. 

Oversimplified assumptions and lack 
of experimental data have often led to 
discrepancies between predicted and 
observed values in ionospheric behavior, 
Dr. Smith pointed out. A re-combina- 
tion coefficient for free electrons in the 
ionosphere, for example, is known only 






HAND IN HAND 

HIGH STRENGTH COMBINED WITH TOUGHNESS 

. . . New MARVAC (Maraging) steels by Latrobe. Failure of 
a component in a missile or jet aircraft can mean failure 
for the entire system. That’s why optimum performance in 
high strength structural applications and critical tooling 
calls for alloys possessing the ultimate in quality. 

The newest concept in ultra high strength metals is the 
maraging steels developed by International Nickel and 
being produced by Latrobe Steel under the tradenames 
Marvac-18, Marvac-18 A , and Marvac-20. These low carbon 
iron base alloys contain 18 to 20 percent nickel plus im- 
portant alloying additions. Besides their unusually high 
strength and toughness they show remarkable ductility 
under extremely high stress concentration, far superior to 
H-ll and 4340 types. 

Produced by the consumable electrode vacuum melting 
process, hardened by aging at 900°F„ Marvac steels offer: 

♦ Tensile and yield strengths in excess of 280,000 psi. 

♦ Notched tensile strengths over 400,000 psi. 

♦ Good elevated temperature strength up to 900°F. 

♦ High fracture toughness at all temperatures down to 
minus 320° F. 

♦ Simplified heat treatment with a minimum of distortion. 

♦ Excellent weldability and machinability. 

♦ Unusually low work-hardening characteristics. 

♦ Good workability, both hot and cold. 

Let your Latrobe sales representative show you how 
Marvac can work for you. Or call the mill direct. 


♦ 


LATROBE STEEL COMPANY 


LATROBE. PENNSYLVANIA 


approximately, despite its fundamental 
role in ionospheric theories, he said. 

Observing the change in ionizing 
ultraviolet and X-ray radiation from the 
sun along with the electron density- 
should yield data from which a re-com- 
bination coefficient may be more ac- 
curately computed. Determining such 
a coefficient, which will establish the 
extent to which electrons attach them- 
selves to positive ions or neutral mole- 
cules or atoms, will be one of the 
primary objectives of the eclipse experi- 
ment, Dr. Smith said. 

In addition. Dr. Smith indicated, the 
eclipse studies should help clarify the 
following uncertainties which now ex- 
ist in ionospheric studies: 

• Vertical ionospheric movements. 
Hypothetical movements of the iono- 
sphere during an eclipse should be read- 
ily detected through measurements of 
the electron density. The effects due 
to theoretical vertical movements of the 
ionosphere have never been evaluated, 
according to Geophysics Coro. 

• Radiation distribution of the solar 
disk. Measurements of solar radiation 
concurrently with electron density 
should help pinpoint the source of the 
radiation from the solar disk and check 
the theory that 10% of the ionizing 
radiation comes from the sun's corona. 

• Temperature effect. One explanation 
of the inconsistency- between theory 
and past experimental data on variation 
of ionospheric layers is that the temper- 
atures or free electrons vary with inci- 
dent solar radiation. The Langmuir 
probe technique measures electron 
temperature (energy) and may help re- 
solve this inconsistency. 

• Shape of ionospheric layers. Theo- 
retical analysis of shape of ionospheric 
layers, particularly the E Region (70-80 
mi.) can be checked as well as its maxi- 
mum height verified. 

• D region has received little study 
during an eclipse. Its ion density will 
be studied along with the short wave- 
length radiation responsible for ionizing 
this region. 

• Anomalous behavior of F, layer. Past 
observations have shown that a decrease 
in solar radiation during an eclipse makes 
the difference between the F, (135-145 
mi.) layer and F, (190-230 mi.) layer 
more pronounced compared with nor- 
mal days, when the two layers appear to 
merge into a single F layer as the sun 
goes down. 

Further analysis of detailed data from 
the proposed rocket sounding program 
should shed some light on this. 

During both checkout and eclipse 
firings, NASA will furnish the operating 
equipment and personnel for launching, 
telemetering and tracking the rockets. 
NASA will also furnish the Nike-Apachc 
rockets. Geophysics Corp. will provide 
instrumentation and personnel to check 
out the payloads. 



is RELIABLE TIMING a 

necessity in your system? 


Honeywell can help you! 

Whatever your timing requirements, Honeywell has the answer: 


TIME SPAN 
OUTPUT 

ACCURACY 

POWER 

VOLUME 

TEMPERATURE 

SHOCK 

VIBRATION 


From milliseconds to months 
From single pulse to multiple 
programming 
From 0.02% 

From 8 milliwatts 
From 1.2 cubic inches 
From — 65°F to 4-250°F 
15,000 G’s 

Up to 30 G's, 20 to 2,000 CPS 



For more information write to Minneapolis-Honeywell, Dept. AW- 
10-86, Military Products Group, 600 Second Street North, Hopkins, 
Minnesota. 
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MICRO SWITCH Precision Switches 



Sealed, Solenoid Hold-In Switch Permits 

Remote Release MICRO SWITCH “ET” switches have two 

outstanding features: (1) Housing is thoroughly sealed to 
provide reliable operation regardless of atmospheric 
changes. (2) Built-in solenoid holds the momentary-action 
toggle in maintained position until electrically released 
remotely or over-ridden manually. 

Only one inch in diameter behind panel, “ET” switches 
provide reliable operation in minimum space. No relays 
needed, saving more space. Ruggedly built, completely 
sealed “ET’s” meet immersion test requirements of MIL- 
E-5272, Procedure 1 and applicable requirements of MIL- 
S-3950A. Write for Data Sheet 121 ... or see Yellow 

MICRO SWITCH 



Pages for nearest 
MICRO SWITCH 
Branch Office. 
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NEW ALL-WEATHER DISPLAY developed by Sperry superimposes vital flight data on pilot’s view through windshield to give illusion 
of contact flight (left). Experimental installation (right) in DC-? uses overhead projection onto transparent glass. 


Flight Path Sight Gives Cues for Landing 

By Philip J. Klass 

First details on a new Sperry Gyro- 
scope windshield display technique de- 
signed to ease the transition from in- 
struments to visual contact during bad 
weather approaches, as well as for mak- 
ing VFR landings and takeoffs, were 
disclosed at the recent Society of Experi- 
mental Test Pilots Symposium in Bev- 
erly Hills, Calif. 

The Right Path Sight, as the tech- 
nique is called, projects vital flight in- 
formation on aircraft attitude, speed, 
path and position relative to the run- 
way so that the horizon and runway re- 
plica will be superimposed on the actual 
horizon and runway when the aircraft 
breaks through the overcast. 

The basic concept has been under 
investigation by Sperry Gyroscope for 
several years, according to R. P. Snod- 
grass. who delivered the report to the 
test pilots. Original work was carried on 
with company funds, but Air Force and 
Navy recently have undertaken sponsor- 
ship of portions of the program. 

Sperry' has accumulated more than 
250 hr. of flight test time on early 
experimental hardware in aircraft rang- 
ing from a Navion to military jets. A 
more advanced all-weather prototype 
system, now under construction, will be 
installed in a company DC-3, with in- 
itial flight tests scheduled for early next 

Basic Flight Path Sight concept 
stems from the experience of Sperry and 
other companies which manufacture 
automatic approach couplers. Although 
autopilot approach couplers have been 
on the market for 15 years and have 
been installed on many airliners for at 




These semi-flexible, air dielectric coaxial ca- 
bles have demonstrated their superiority as 
electronic transmission links in a number of 
advanced communications projects in space 
research, national defense and industry. 


□ No radiation □ 

□ Uniterm electric 

□ Unlimited opera 

Products Corporati 


■ attenuation □ Excellent frequency response 
aroperties over wide temperature variations 
life □ Continuous 1000-toot lengths 


PHELPS DODGE ELECTRONIC PRODUCTS 


least a decade, pilots have been slow to 
use them until quite recently. 

Because the approach couplers did 
not always function properly, pilots lost 
confidence and used them only in- 
frequently. Without use, the manu- 
facturer failed to get feedback on per- 
formance so it could take corrective ac- 
tion, and the equipment did not re- 
ceive adequate airline maintenance. 
This, in trim, further degraded perfonn- 
anee and reliability on those occasions 
when pilots did try the coupler, which 
caused a further drop in pdot confid- 

ciple here for industry as it seeks a solu- 
tion to achieve lower weather ininimums 
and all-weather landing. That is, the 
instruments and procedures which a 
pilot uses to make a difficult bad 
weather landing should be essentially 
the same as those he normally uses for 
the far more frequent VFR landings. 
Otherwise, the pilot can not maintain 
proficiency in the use of bad weather 
techniques and have confidence in them 
when needed. 

Clear Weather Accidents 

Snodgrass, an experienced pilot, 
points out that a number of landing 
accidents occur in clear weather. In 
many instances the men in the cock- 
pit arc experienced military or civil 
pilots. Relying on a case history analysis 
of clear weather landing accidents, plus 
Sperry’s own experience in instrument 
approach development, Snodgrass con- 
cludes that the basic cause is difficulty 
in assessing correctly the direction of 
the aircraft flight path during the final 
phases of the approach. 

Characteristics of high-speed jet air- 
craft at extremely low altitudes aggra- 
vate the problem. He believes that a 
suitably designed display can be of 
value to a pilot for both VFR and IFR 

Another problem which has guided 
the Sperry concept is the difficult tran- 
sition from cockpit instruments to 
visual flight during low weather ap- 
proaches, where the pilot has only a 
few seconds to recognize and interpret 
the external visual scene while continu- 
ing to scan the cockpit instruments. 

To meet these problems, Sperry pro- 
poses to lift vital (light information 
which the pilot needs for an approach 
nut of the cockpit panel and superim- 
pose it on the view he secs through his 
windshield, without obscuring his view 
of the outside. During VFR condi- 
tions, the display would show only the 
aircraft’s flight path aiming point, or 
r sscntially where the airplane would in- 
tersect the ground if it continued on 
the same path. 

During IFR conditions, replicas of 
the runway and horizon, plus indica- 
tions of the aircraft heading and its 



speed relative to a preselected value, 
would be displayed in the same fashion. 

By itself, this would not be too diffi- 
cult to accomplish, but Sperry has a 
more ambitious goal. This is to display 
the horizon and runway replicas in the 
same relationship to the aircraft center- 
line as they would appear to the pilot 
under visual contact conditions. The 
replicas will be essentially superimposed 
on the real world horizon and runway 
when the airplane breaks through. 

This is a more challenging problem, 
particularly if the runway and horizon 
replicas arc to move with the same 
sensitivity and scale factor as those in 
the real world. Snodgrass says this 
aspect has not been completely solved, 
but sees no insurmountable problems. 

To superimpose landing cues on the 
pilot’s view of the outside. Sperry has 
borrowed a technique used in military 
gunsights to superimpose aiming in- 
structions on the pilot's view of his 
taiget. Early company experiments 
were conducted using a modified mili- 
tary gunsight, originally designed to 
project a collimated image of a crosshair 
on an inclined glass located between 
the pilot and the windshield. The col- 
limated image appears to be coming 
from far out in front of the aircraft and 
does not shift position when the pilot 

moves his head. 

To assist the pilot under VFR con- 
ditions, Sperry proposes to give him a 
new piece of information not previously 
available— a visual indication of his air- 
craft’s velocity vector. This is an indica- 
tion of both direction of aircraft move- 
ment and its velocity with respect to 
the runway. 

Basic input for this display comes 
cither from an angle-of-attack indicator 
or an angle-of-attack computer. While 
angle-of-attack has been used before, 
to show whether the aircraft is at a 
safe approach speed. Sperry uses it to 
show the pilot where his present flight 
path is taking him. 


Path-marker displayed for the pilot 
consists of two orange-colored hori- 
zontal bars with short vertical feet and 
dots between them to show the aircraft 
flight path projection. The marker posi- 
tion is determined by the difference be- 
tween aircraft pitch angle, obtained 
from the airplane’s vertical gyro, and 
angle-of-attack, obtained from an ex- 
ternal sensor or a computer. 

When the aircraft is on a level flight 
path, the projected path-marker will co- 
incide with the natural horizon, regard- 
less of the aircraft pitch attitude. If the 
path-marker appears below the horizon, 
the aircraft is descending. Despite 
changes in aircraft pitch attitude or 
angle-of-attack. the marker shows a pro- 
jection of the direction in which it is 
moving through space. 

VFR Approach 

During an approach under VFR con- 
ditions, a 3-deg. down bias signal (or 
other desired value of glide slope) is 
introduced, and the pilot then need 
only aim his aircraft so that the path- 
marker lies on the end of the runway. 
When the aircraft reaches flare-out al- 
titude, the gyro signal is removed and 
the path-marker operates entirely from 
angle-of-attack data. The pilot now 
merely aims the marker at a point far- 
ther down the runway to achieve the 

If desired, the display also can give 
the pilot an indication of his approach 
speed by means of a small marker along- 
side one wingtip of the marker symbol 
(see photo). Operating from an air speed 
sensor or the angle-of-attack sensor, the 
velocity marker will be aligned with the 
path-marker horizontal bar when the 
aircraft is at the preselected speed, 
shifting up or down to show variations 
from that speed. 

Use of this simple path-marker for 
VFR approaches and landings during 
Sperry flight tests revealed that it greatly 
increased the consistency with which 
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J-M Microbestos and J-M Micro-Quartz Fiber 
used to reinforce high-temperature plastics 


From Johns-Manville, manufacturer of Min-K and 
Thermoflex (the only thermal insulations used aboard 
the Mercury Spacecraft), come two equally important 
products . . . J-M Microbestos Paper and J-M Micro- 
Quartz Fiber. They are designed to provide reinforce- 
ment for high-temperature plastics such as exhaust noz- 
zles, nose cones and aero-dynamically heated surfaces. 

Microbestos Paper is a high-purity, high-bulk, uni- 
form paper made of asbestos or asbestos in combination 
■with other organic and inorganic fibers and fillers. It is 
capable of accepting up to 50% resin saturation. Micro- 
bestos-reinforced products saturated with various resin 
systems are available from leading manufacturers of 
laminating sheets, tapes, and molding compounds. 
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Micro-Quartz is made of the highest purity silica fiber 
with thermo-physical properties similar to those of pure 
silica. It is available in bulk form in various fiber diam- 
eters for use as a reinforcement for high-temperature 
and ablative plastics. 

For full details on these and other J-M aerospace in- 
sulations, write to J. B. Jobe, Vice President, Johns- 
Manville, Box 14, New York 16, N. Y. In Canada: Port 
Credit, Ontario. Cable: Johnmanvil. 


Johns-Manville II 


pilots were able to fly good approach 
paths, according to Snodgrass. It is this 
aspect of the Sperry development which 

and which they are now funding. 

These tests also showed that the tech- 
nique is useful in takeoffs to help the 
pilot determine the proper amount of 
rotation during the crucial phase of jet 
lift-off. 

1 lowever, the tests also disclosed sys- 
tem design problems. For example, it 
requires the use of a high-quality ver- 
tical gvro or stabilized platform refer- 
ence to prevent errors due to aircraft 
acceleration, deceleration. Also, consid- 
erable damping of the anglc-of-attack sig- 
nal is needed. Existing angle-of-attack 
sensors and computers do not have the 
characteristics required, Snodgrass in- 
dicates. 

Same path-marker used for VFR 
operations forms the heart of the Sperry 
ll’R display, with these additions: 

• Artificial horizon, a horizontal green 
bar positioned through signals obtained 
from the aircraft vertical gyro. 

• Reference heading, based on runway 
heading set in by the pilot, appears as a 
small vertical green bar atop the hori- 
zon bar. Position of the heading bar 
depends upon aircraft heading with re- 
spect to desired heading. 

• Runway replica, an inverted, green 
T-shaped symbol which resembles the 
runway’s horizontal threshold and longi- 
tudinal centerline viewed in perspective. 

Position of the runway replica and its 
perspective angle arc computed, using 
signals obtained from the regular glide 
slope and localizer receivers which in- 
dicate aircraft position with respect to 
the runway. 

Size of the runway replica should 
change automaticallv as the aircraft ap- 
proaches the runway. This can be ac- 
complished using signals from a distance 
measuring equipment (DME) receiver 
if the airport has a DMF. installation. 
Otherwise, the signal can be obtained 
from a barometric device or radar al- 

f unction of aircraft altitude. 

If the runway, horizon and heading 
reference replicas are properly repro- 
duced, the pilot gains the illusion of 
making a VFR approach. Under these 
conditions, the pilot automatically intro- 
duces "path softening.” That is, he 
instinctively knows whether he should 
correct a small deviation or ignore it as 
inconsequential, much as during a VFR 
landing, Sperry’s flight tests indicated. 

As the runway lights begin to break 
through the overcast, they should rough- 
ly coincide with the position of the run- 
way replica, and the latter graduallv 
merges into the actual runway, Snod- 
grass says. This, he says, should “fuse 
the pilot’s visual and instrument flight 
control techniques into a single skill.” 

But achieving a display which has the 


same linearity and sensitivity as the real 
world is not easy. Snodgrass emphasizes. 
For example, the dot in the center of 
the path-marker symbol subtends an 
angle of 0.1 deg., and the apparent 
motion of the horizon bar on the wind- 
shield is roughly 1 5 times more sensi- 
tive than the artificial horizon on the 
panel to which pilots are accustomed. 

Display which Sperry currently has 
mounted in its DC-3. and the improved 
version which will replace it. require the 
installation of a rather large projection 
system, containing a cathode ray tube, 
the path-marker reticle and associated 

Snodgrass admits that it would be dif- 
ficult to add such a display to existing 
aircraft where this overhead space al- 
ready is used, but he believes a feasible 
installation could be worked out if done 
during the early design phase of a new 

I ''WoTftT' I 

^ FILTER CENTER + 

i iQoooo / 1 

► Speech Operated Typewriter— Rome 
Air Development Center is sponsoring 
development of a device capable of 
converting spoken words into signals 
suitable for operating an electric type- 
writer to provide automatic speech to 
hard copy conversion. Initially, at least, 
the tvpcd copy will necessarily use 
phonetic spelling. 

► Electrostatic Reaction Sphere-Eight 
companies have been invited to submit 
proposals for an electrically suspended 
reaction sphere for space vehicle atti- 
tude control by the Goddard Space 
Might Center, with bids due Oct. 22. 
Companies arc: Bcndix Systems Divi- 
sion, General Electric. General Pre- 
cision, Inc., Minneapolis-Honcvwell, 
North American Autonctics Division, 
Space Craft. Inc.. Sperry Rand and Tele- 
computing Corp.’s Whitaker Gyro Di- 


► Semiconductor Shakeout Takes An- 
other Victim— Continuing shakeout in 
semiconductor business (AW. June 12, 
1961, p. 73, Mar. 19, p. 37) claimed 
another victim recently as public auc- 
tion was held in Gardena, Calif., on 
Sept. S to dispose of properties of West- 
ern Transistor Corp. 

► Tactical Atomic Clock— Lightweight 
atomic frequency standard, suitable for 
tactical use by the Army, is being de- 
veloped for the Signal Corps by 
General Technology Corp., formerly 
Clauser Technology, of Torrance. Calif. 
The atomic clock employs rubidium 
as an active medium and is a modified 
version of an earlier atomic standard 
developed bv the company (AW July 
24, 1961, p. 77). 


Do you 

need a simple, 
economical* 
positioning 
system? 

*with both low cost and 
low maintenance 



Both our high-speed and moderate- 
speed remote positioning systems 
have been selected by leading manu- 
facturers for use on a wide range of 
airborne and ground-support appli- 
cations. They have been used for 
control of cowl flaps, trim tabs, 
valves, nose wheels, antennas, throt- 
tles, and many similar applications. 

These direct current servo sys- 
tems give normal positioning accu- 
racies of 1%. Higher accuracies are 
available if required. Unique circuit- 
ry is incorporated to provide fast, 
precise response without hunting. 
For more details, write for a copy of 
our Positioning Systems Catalog or 
contact the Barber-Colman engi- 
neering sales office nearest you: 
Atlanta, Baltimore, Boston, Dayton, 
Fort Worth, Los Angeles, Montreal, 
New York, Rockford, San Diego, 
Seattle. 

Babser-Colman Company 
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On the Ground as in the Air . . . 


RELIABILITY rides on BEARINGS 



Whatever the weapons system, 
the reliability of ground support 
equipment rides on bearings. Many 
such bearings have solid eylindric-.il 

Reliability statistics prove that 
where load-ability or life expectancy 
are vital . . . and both space and 
weight are limiting factors . . . roller 
bearings do a better job over a 
longer period. 


Ronuinr 

i r- 

BEARINGS 


Rollway’s long experience in roller 
bearings for military and commer- 
cial equipment is reflected in our 
new Air-Rol Data Book. It contains 
new and vital Criteria for bearing 
selection. A letter on company sta- 
tionery will bring it to any qualified 
person by return mail. Rollway 
Bearing Company, Syracuse, N. Y. 


ENGINEERING OFFICES: Sy 


RADIATION 



New Radiation Generator Permits 
Electrical Wavelength Selection 


New device which generates electro- 
magnetic radiation in the infrared, visi- 
ble and ultraviolet region, whose wave- 
length can be electrically selected and 
which can be either amplitude or fre- 
quency modulated, has been developed 
by Varo, Inc., Garland, Tex. 

The new device, called a “Varotron," 
was described by its inventor, Dr. 
W. W. Salisbury, of Varo, in a report 
delivered at the recent American Opti- 
cal Society meeting in Rochester, N. Y. 

The Varotron appears to have appli- 
cation to communications and possibly 
exotic weapons, similar to optical 
masers (lasers). Although the tunabil- 
ity and modulation capabilities of the 
Varotron may give it advantages over 
the laser for certain uses, the question 
of whether its output radiation is co- 
herent like that of the laser is not yet 
resolved. 

Varo says that "experimental tests 
have not been completed to detennine 
to what degree the radiation is coher- 
ent [but] indications are that the de- 
vice may be directly suitable for special 
purpose applications which are feasible 
only with coherent radiation.” 

The principles of the Varotron are 
covered by U.S. Patent No. 2,634,372, 
issued to Dr. Salisbury in 1953. The 
new device uses some of the techniques 
employed in the klystron and traveling 
wave tube. 


A high-velocity electron beam, 
formed by conventional techniques, is 
passed directly over a metallic diffrac- 
tion grating in a direction parallel to 
its surface and at right angles to the 
engraved lines in the grating. 

The undulations of the grating sur- 
face interrupt the electric flux lines 
produced bv electrons in the beam at 
an extremely high frequency, producing 
visual radiation at a vertical angle with 
respect to the grating surface. 
Frequency Change 

The wavelength of the radiation de- 
pends upon the vertical angle of ob- 
servation with respect to the grating 
surface. For instance, the radiation 
wavelength seen at one angle is red, 
at another angle is green, and at still 
another angle is blue. The radiated 
wavelength at any particular angle de- 
pends upon the spacing between adja- 
cent grooves in the grating and upon 
the velocity of the electron beam. 

This means that from any given ob- 
servation angle, it is possible to change 
the frequency (color) of the radiation 
merely by changing the voltage applied 
to the accelerating grid. Frequency- 
modulation with a very high modula- 
tion index can be obtained by this 

An experimental Varotron using a 
grating with 45,000 lines per in. pro- 


high temperature valve 



( — and modified, up to 2200° F.) 


for handling metal vapors, 
molten metals, hot gases 
and fuels — 

A few short years ago 900° f. 
was considered "high" temper- 
ature Since then the needs of 
the aero-space and nuclear in- 
dustries have pushed the 
"limits" steadily upwards. 

Valcor's technological growth, 
over the years, has allowed it 
to transcend these frontiers. 

Series 420 is the result. This 
is not a theoretical or "paper" 
design. These are production 
valves. As illustrated, it is used 
by industry for 1500° F. appli- 
cations. In a modified form it is 
being used for 2200° F. service. 

Series 420 can be actuated 
directly or remotely — pneumat- 
ically, electrically or manually. 
It is. a floating shear seal type 
of valve with straight through 
flow which can be modulated. 

For complete details on this 
and other valve series, write 
today for Catalog M 109. 



VALC0R ENGINEERING CORP. 

5394Cim«(H Avenue • Kenilworth, New iereey 
CH 5-1665 (Area Cod* 201) 
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Scott put the LIFEGUARD in the cabin 



The high-flying businessman of today breathes easier knowing his Scott 
oxygen system is standing by with an always dependable oxygen supply. 

Recent advances in modern aircraft design have put high altitude flight 
within practical reach of most business and private aircraft owners. If you 
are not already enjoying the advantages of speed, safety and operational 
efficiency by flying on top of the weather, chances are you soon will be. And 
when you do, make sure you demand the most reliable oxygen systems 
available — SCOTT! 

There is a Scott oxygen system for every company or private aircraft . . . 
to meet all passenger requirements . . . and to fit any operation. For full informa- 
tion on these dependable Scott systems . . . and for the story of Scott’s capability 
in “designing-in” environmental protection at the engineering level, write : 


SCOTT AVIATION CORPORATION 

DEPT. B-102. LANCASTER. NEW YORK 


NEW AVIONIC PRODUCTS 


duces visual radiation in the funda- 
mental mode at an observation angle 
of 20 deg. when electrons have energies 
ranging from 65 kv. to 155 kv.. Dr. 
Salisbury reported. 

Observation from a lower angle of 10 
deg. permits using of a lower energy 
electron beam. 

The Varotron is based upon an elec- 
trostatic image theory first proposed by 
James C. Maxwell, l9th century' Scot- 
tish physicist. This theory says that a 
small spherical charge near a metal 
surface will induce a charge of opposite 
sign on the surface which behaves in 
the manner of a visual image with re- 
spect to a conventional mirror. The 
height of the actual charge above the 
surface will determine the apparent 
depth of the image charge inside the 
metal surface. 

In the Varotron, as electrons in the 
beam skim along the surface of the 
metallic diffraction grating, each elec- 
tron produces an equivalent charge be- 
low the grating surface which travels 
along parallel with it. 

Because of the groove undulations in 
the grating, each electron image moves 
toward and then away from its electron 
in the beam in a periodic manner so 
that the two jointly behave like an 
oscillating electric dipole. Such an os- 
cillating dipole is an ideal radiator of 
electromagnetic waves at the frequency 
at which the dipoles are oscillating, ac- 
cording to Salisbury. 

The radiated frequency as observed in 
the laboratory is subject to a Doppler 
shift due to the motion of the electron 
and its image. 

For this reason, the particular fre- 
quency (color) observed depends upon 
the angle of observation as well as the 
line spacing of the grating and the ve- 
locity of the electrons. 

Original work on the Varotron was 
carried out using company funds. More 
recently the Air Force Systems Com- 
mand has provided funding. 



EXPERIMENTAL VAROTRON, shown with 
its inventor, Dr. W. W. Salisbury, chief 
scientist of Varo, Inc. 


• Two dimensional slot array antenna, 
suitable for simultaneous transmission 
and reception at frequency of 9,575 
me. ± ISO me. The model X9SS dual 
array consists of two 14 x 14 in. slot 
arrays mounted side-by-side, each using 
15 resonant waveguide slot arrays fed 



by a single waveguide with total of 195 
slots per array. Antennas have a VSWR 
less than 1.5:1 and 20 db. sidelobes. An- 
tenna radiates pencil beam patterns 
perpendicular to the array, with half 
power beam width of 6 deg. Isolation 
between transmit and receive antennas 
is quoted at 50 db. minimum. Manufac- 
turer: TRG, Inc., 400 Border St., East 
Boston, Mass. 


• Subminiature tubular ceramic capaci- 
tors, Style 590, designed to meet or ex- 
ceed MIL-C-11015, measure 0.250 in. 



lctin 522 gives specifications. Manufac- 
turer: Erie Resistor Corp., Erie, Pa. 

• Low-frequency tunable magnetron, 
type ZM-6068, for operation in the 250 
to 500-mc. range with minimum power 
output of 0.5 watt. Tube can be voltage 
tuned over part or all of its operating 


range with power variation across any 
octave being less than 5 db. The new 
magnetron weighs 5.6 lb., measures 
5 x 4.9 x 5.5 in., is priced at $1,500 
in small quantities. Manufacturer: Gen- 
eral Electric Co., Power Tube Dept., 
Schenectady, N. Y. 

• Long ruby laser crystals, up to 12 in. 
in length, with dopings of 0.02% and 
0.04% chrome by weight, with di- 
ameters up to 0.650 in., 90-deg. ori- 
ented, are optically corrected with end 
surfaces flat to l/20th wavelength and 
optically parallel to within 2-4 sec. of 
arc. Manufacturer: Adolf Meller Co., 
Box 6001, Providence, R. I. 

• Matched pair of crystal filters, for 
single sideband use. have center fre- 
quency of 1,750 kc. Filters have a 5 db. 
bandwidth of 2.5 kc., carrier rejection of 





20 db. with at least 50 db. rejection of 
unwanted sideband. Ripple is less than 
5 db. with insertion loss under 6 db., 
according to manufacturer. The filters, 
identified as Models USB and LSB 
1750-2.5, measure li x 11 x 4 in. with 
octal plug-in base and are priced at $125 
per unit in lots of 10. Manufacturer: 
Systems Incorporated, 2400 Diversified 
Way, Orlando, Fla. 

• Miniature tuning fork, Design 256, 
occupies only i cu. in. and weighs less 
than 1 oz., is available in frequencies 
ranging from 560 to 4,000 cps., accurate 
to within 0.005%, and calibrated over 



temperature range from — 55C to 100C. 
Dimensions are I in. dia. x 2i in. long. 
Device is hermetically sealed. Manu- 
facturer: Gyrex Corp., 5005 Pennsyl- 
vania Ave., Santa Monica, Calif. 
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Titanium can hold more liquid hydrogen at less tank 
weight than any other metal, and still give you im- 
permeability to hydrogen, generous elongations and 
notch toughness down to minus 423F. 

In brief, titanium thus becomes the easiest way 
ever devised to buy more payload. And titanium can 
be used to produce tankage of unlimited size. Here’s 

1 . Beech Aircraft has successfully hydrostated a 

7,000 gallon welded titanium tank, produced 
under an Edwards AFB contract. 

2. Titanium Metals Corporation of America has 
introduced titanium alloy compositions modi- 
fied especially for liquid hydrogen service. 
You’ll have to know as much as possible about 
them — as fast as possible — to keep ahead of 
the LHo field. TMCA can help you here. 

One-third lighter than stainless. The Beech titanium 
test vessel measures eight feet in diameter by 24 
feet in length. Although its weight is classified, it 
weighs almost one-third less than a theoretical opti- 
mum stainless steel alternate. 

The success of the titanium test tank — the largest 
assembly of its type yet built — makes even larger 
vessels practical. It was fabricated from sheet sup- 
plied by TMCA to less than AISI tolerances, in 
thicknesses ranging from 0.014 to 0.025 inches. 
Beech reports that the weight of this titanium test 
vessel could be reduced by 50%, by using even 
lighter-gage sheet and designing with titanium’s high 
strength and ductility at liquid hydrogen tempera- 

Titanium grades for liquid hydrogen. Titanium 
Metals Corporaton of America has introduced two 
grades of titanium modified specifically for service 
at liquid hydrogen temperatures. They are the “ELI” 
(Extra-Low Interstitial) grades, Ti-6A1-4V and Ti- 
5Al-2.5Sn. The Beech tank was produced of Ti- 
6A1-4V ELI. Both alloys have strength-to-weight 


SC 


TMCA’s cryogenic grades. ..and 

Beech’s experience with 
7,000 gallon tank open way to 

cis of unlimited size 
for liquid hydrogen 


Table I — Typical Tensile 


Yield Strength, psi 
Tensile Strength, psi 
Elongation, % 

Notched Tensile Strength, psi 
Notched/Unnotched Ratio 
K, = 6.3 

Table II — Typical Tensile 


Yield Strength, psi 
Tensile Strength, psi 
Elongation, % 

Notched Tensile Strength, psi 
Notched/Unnotched Ratio 
K, = 6.3 


erties of Ti-5fll-2.5Sn ELI 
Test Temperature 
70 F — 320 F — 423 F 

102,000 168,000 206,000 

117.000 181,000 229,000 

16.5 16.0 15.0 

155.000 228,000 233,000 

1.38 1.26 1.03 


Properties of Ti-6fll-4V ELI 
Test Temperature 
70 F — 320 F — 423 F 

127.000 202,000 248,000 

135.000 218.000 263,000 

14.0 13.0 7.0 

165.000 206,000 211,000 

1.22 0.94 0.80 


ratios at cryogenic temperatures that are superior to 
stainless steel and aluminum (see Figure 1). At the 
same time they retain toughness — a feat that few 
materials can approach. Control of interstitials also 
enhances the rolling characteristics of the grades in 
production of wide, thin sheets needed for LH 2 
programs. For example, material is now available in 
such representative sizes as 0.014 x 36 in. x coil and 
0.020 x 40 x 120 in. 

TMCA your best bet in titanium. The best bet today 
for cryogenic vessels in high-energy missiles is tita- 
nium. Its successful fabrication in large tankage, 
such as the Beech unit, underscores the fact that thin- 
gage titanium sheet is here. And if your best bet is 
titanium, then TMCA is your best bet in titanium. 
TMCA is the nation's only company devoted exclu- 
sively to titanium and is the only organization with 
the experience provided by an unbroken history of 
full-time technical assistance. 

\ \ Writ, fo, complete 

\ \ data oa the "ELI" 

\ \ ' . grades today. 

TIMET 
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TITANIUM METALS 
CORPORATION OF AMERICA 

KiU yOM - CIMIAHD - CHICAGO - DALLAS - LOS ANGELES 



Comparison of strength-to-weight ratios 
of aluminum, stainless steel and titanium 





Largest titanium assembly ever made, the 7,000 gallon test 
feet in diameter by 24 feet in length. 





AERONAUTICAL ENGINEERING 



Model of Bristol Type 221 supersonic research aircraft, above, is a follow-on to the Faircy FD.2 (AW Sept. 17, p. 34). Major changes 
include new ogee wing and elongated nose section. Area-rule bulges below wing house air intakes. Aircraft is scheduled to fly next summer. 


Avro Vulcan V-bomber flying testbed for Bristol Siddclcy Olympus 593 engine (AW Sept. 10, p. 26) makes low pass over Handley Page 
HP-115 on runway. Note twin air intakes for the podded Olympus. Supersonic transport would have four Olympus 593s paired in pods. 



British Push High-Speed Engine, Airframe Studies 

Rearview of Olympus-powered Vulcan shows flame in afterburner built by Solar, San Diego, Calif. Note speed brakes. 



ELECTRO-PNEUMATIC 

AIR TEMPERATURE 
CONTROL SYSTEM 



FOR CABIN, PRESSURE SUIT AND 
ELECTRONIC COMPARTMENT APPLICATIONS 

stant modulation with minimum bleed air loss, 
tremely accurate under all service conditions. 


• •'Off-Shelf' qualified on current high per 
formance aircraft 

• Lightweight, compact, durable 



SPECIALISTS IN AIRCRAFT TEMPERATURE 
CONTROLS FOR OVER TWENTY YEARS 

control systems and devices, pneumatic equip- 



VAP DIVISION 


Vapor Corporation Dept. 25-J 
80 East Jackson Blvd., Chicago 4, Illinois 



PRODUCTION BRIEFING 


Polytechnic Institute of Brooklyn 
will study the flow pattern, chemical 
behavior and radiation effects around 
very high-speed spacecraft re-entering 
the earth's atmosphere, to determine 
best design for hypersonic vehicles. 
Studies, financed by an 583,300 Navy 
contract, will be conducted in the In- 
stitute’s aerodynamics shock tunnel, 
now under construction. 

Martin-Marietta Corp. has received 
an $11,792,252 contract from Army to 
continue research and development of 
the Pershing missile. Contract brings 
total amount allocated for development 
of Pershing to $435 million. 

General Dynamics/Convair, San 
Diego, has been awarded a $74,500 
Navy contract to continue study of 
ground effect takeoff and landing 
(GETOL) airplane designs. Study is 
part of program aimed at determining 
effectiveness and economy of GETOL 
principles in an anti-submarine warfare 
seaplane. 

Garrett Corp.'s AiRcsearch Division 
has been awarded a $225,000 contract 
to develop a closed-loop cryogenic cool- 
ing system, utilizing the non-reciprocat- 
ing technique. 

Arthur D. Little, Inc., Cambridge, 
Mass., will build two multi-component 
thrust-measuring systems for the Min- 
uteman ICBM static test program un- 
der a subcontract from Thiokol Chemi- 
cal Corp. Systems will be capable of 
measuring 250,000 lb. thrust, using a 
fluid-bearing concept which will provide 
low friction resolution of forces during 
test firings. 

General Electric Co. has received a 
$201,545 research and development con- 
tract from Air Force's Aeronautical Sys- 
tems Division to study electrolytic ma- 
chining techniques, define their operat- 
ing parameters and prepare design and 
process specifications. 

Martin Co.’s Orlando Division has 
been awarded Navy contracts totaling 
51,576,845 for equipment which will 
make the Bullpup air-to-surfacc missile 
quickly adaptable to more aircraft. 
Equipment includes a new guidance 
system transmitter in a smaller package 
and Type S launcher which fits any 
aircraft equipped with standard military 
bomb racks. 

Sylvania’s Electronic Systems Divi- 
sion, Waltham, Mass., has received a 
$16,050,000 Air Force contract for con- 
tinued development of ground elec- 
tronic svstems for the Minutcman 
ICBM. Sylvania was awarded a $2- 
million initial work contract in July. 
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Your move is to Eimac for winning microwave tubes. 


Advanced microwave tubes? Eimac has them. And not a losing number anywhere. Whole families of new travel- 
ing wave tubes, voltage-tunable magnetrons, reflex klystrons and iso-klystrons all share outstanding char- 
acteristics. The hard-to-make types combine reliability and superior electrical performance under the most 
severe environmental conditions. With refreshingly quick reaction time to your special design requirements, 
Eimac is able to meet tomorrow's tube needs today. Another reason to keep your eye on Eimac for advanced 
microwave tubes, high power klystrons, power grid tubes, accessories. Eitel-McCullough, Inc., San Carlos, 
Calif. Subsidiaries: Eitel-McCullough, S. A., Geneva, Switzerland, National Electronics, Geneva, III. 

keep your eye on HH 






How to navigate aver unknown enemy terrain? 



BUSINESS FLYING 



BEECH MODEL 120 turboprop executive transport will be powered by two Turbomeca Bastan 6 engines. Market potential of 500 is seen. 


Beech Plans Tight Cost Controls for 120 


By Envin J. Bulban 

Wichita, Kan.— Beech Aircraft Corp. 
will emphasize fabrication techniques 
permitting a lush manufacturing rate 
and reduction of factory manhours in 
building its Model 120 twin-turboprop 
business transport. The company is 
aiming for sales of -100 to 500 units 
within the next 10 years. 

Major goal of the streamlined Model 
120 production program will be to hold 
the aircraft unit price under $500,000, 
fully equipped, to achieve the com- 
pany's planned market penetration. 

In addition to maintaining rigid con- 
trol of in-house fabrication costs. Beech 
expects many of the program’s subcon- 
tractors, who will be awarded fixed-fee 
contracts, to consider using their own 
funds to conduct research, develop- 
ment and fabrication of components. 

Initial design details of the new eight- 
place transport have already been pro- 
vided with the unveiling here recently 
of a highly-detailed full-scale mockup 
(AW Oct. 1, p. 18). 

Concurrently with development of 
the Model 120, Beech has arranged to 


acquire the second of two Model 18 
testbeds equipped with the same Tur- 
bomeca Bastan 6 engines that will be 
installed in its new executive transport. 
This Model 18 will be used by Beech 
to develop the Model 120 engine in- 
stallation and for engineering develop- 
ment work, service tests and pilot 
checkout. 

Testbed will also be used in develop- 
ing many of Model 120 major com- 
ponents and acquiring service experi- 
ence through flight testing, including 
propeller controls, lubrication and fuel 
control system to contribute to reli- 
ability in the production model. 

Model 120 will have flush riveting 
throughout with butt joints on skins 
to provide far more structural smooth- 
ness than any of the company’s current 
models. As a result, company engi- 
neers say, their estimated performance 
data is heavily on the conservative side. 
Basic intent is to provide a structure 
of extremely long life, not incorporat- 
ing any structural components that will 
require replacement at a specified num- 
ber of hours. 

Model 120 wing typifies the com- 


pany’s philosophy of aiming for 
rugged structures geared toward keep- 
ing manufacturing costs down. The 
wing will be constructed of two panels 
jointed under the fuselage to a short 
center-section essentially as a permanent 
splice. Wing panels will consist of 
seven spanwise spars fabricated of sheet 
aluminum alloy 7075ST with lighten- 
ing holes and riveted stiffeners. 

Upper spar cap will be an extruded 
component, and the lower cap will be 
formed on a spar web. Two spars, 
located at 20% and 60% of the wing 
chord, will form the main wing box and 
also the vertical walls for the continu- 
ous, root-to-tip integral fuel tanks. As 
now planned, each wing panel will con- 
tain only two ribs, one at the root and 
one at the tip, also acting to contain 
the fuel. 

Beech engineers say that another rib 
may be added between the tips and en- 
gine nacelle area. These main ribs will 
be supplemented by ribs external to the 
main wing box for attaching the engine 
mount structure and landing gear units. 
Assembly process will attach spars di- 
rectly to wing skins by automatic rivet- 
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Kel-O-Rad —communications where it counts 


A ten foot space craft bobbing in the vast Pacific Ocean makes a very small ripple. But when that space craft contains 
Astronaut Walter M. Schirra, Jr., the ripple laps the shores of the world. From countdown to splashdown a vast commu- 
nications network links Astronaut Schirra with his earthbound colleagues. A unique Kel-O-Rad Radio Transceiver 
installed in the Astronaut's survival kit was available to keep him in constant voice communication with nearby rescue 
aircraft if he elected to leave the space craft. The microminiaturized Kel-O-Rad unit permits hands free communica- 
tions in a host of operations— flight line maintenance, warehouse areas and special test and fire fighting teams— where 
people work in hazardous or extremely noisy surroundings. Kel-O-Rad's two basic units— the portable transceiver 
and base station -are compact battery-powered packages. The 12-ounce transceiver contains a crystal controlled 
transmitter and receiver powered by two rechargeable batteries. Two base stations are available - a small unit operat- 
ing from an internal battery pack and a slightly larger unit powered by a battery or an AC power supply. With a wide 
selection of operating frequencies, Kel-O-Rad puts reliable voice communications where they count— in any military 
or industrial environment. 


ITT KELLOGG COMMUNICATIONS SYSTEMS DIVISION 

A DIVISION OF INTERNATIONAL TELEPHONE ANO TELEGRAPH CORPORATION • 500 NORTH PULASKI ROAO, CHICAGO 24. ILLINOIS 




ing. Some tooling holes will be provided 
in the skins to locate the spar caps for 
the riveting process. Upper skins will 
he made of 707 5ST aluminum alloy to 
assist spars in carrying bending loads. 
Lower skins will be composed of 24ST. 
Tlie wing skin will taper from 0.20 in. 
at the root to 0.40 in. at the tips. 

Tire 1 5% -thickness wing will utilize 
a 63A21 5 airfoil section from root to tip 
and will be a high aspect ratio planform 
of approximately 10.7. The wing will 
have 3.5-deg. washout and dihedral of 
7 deg. Pneumatic de-icer boots will be 
fitted and fuel filler caps will be at the 
wing tips. 

Circular cross-section fuselage will 
be 75 in. outside diameter of conven- 
tional frame-and-stringer makeup using 
bonded crack-stoppcrs to provide long- 
fatique life and foil-safe construction. 
Bulkheads will be formed of sheet 
aluminum alloy, and the plan calls for 
using no chemical-milled or machine- 
milled members. 

Cabin section will be 160 in. long. 
Entire occupied area of the airplane 
from Station S4 to Station 372, will be 
pressurized to the fuselage skin, capped 
at the forward station bv a flat, rein- 
forced bulkhead and capped at the aft 
end bv a domed pressure bulkhead. 

Pressurization will be to 5.5 psi., pro- 


viding the equivalent of 8,000-ft. alti- 
tude while flying at 25,000 ft. The 
structure is designed to hold leakage to 
a minimum of 3 lb./min. Nose and 
tail cones will be made of laminated 
glass fiber, with the nose cap capable of 
accommodating an 18-in. radar dish. 
Fuselage skin covering will be con- 
structed of relatively small panels to 
provide maximum stiffness and reduce 
noise transmission. 

Tail unit will have conventional 
makeup, with spars, stringers and ribs 
and wrap-around skins. Wing flaps, of 
similar construction, will include two 
segments on each wing panel and will 
have double-slotted design, with the 
slot maintaining a fixed position dur- 
ing travel. Flap travel will be on tracks, 
utilizing screw-jack actuators off an elec- 
tric drive system. 

Flight controls will utilize manual 
trim-tabs throughout. Ailerons, rudder 
and elevators will be directly operated 
by the pilot through cable-connected 
systems. 

Landing gear will have 650 x 8 tires, 
with dual wheels on the main legs. The 
nose gear will have a single wheel. 
Landing gear structure and cylinder will 
be one-piece aluminum forgings. Drag 
links and actuating cylinder will be 
one unit, hydraulically actuated. 


All three landing gear will retract 
forward, to provide positive airstream 
pressure in emergency free-fall. A back- 
up air bottle will ensure that the gear 
goes down and locks. 

Svstems include utilization of bleed 
air from the Bastan engine for air con- 
ditioning and pressurization, with an 
air-cycle refrigeration system providing 
ground and flight cooling. 

Fuel system will hold 544 gal. of 
JP-1. JP-4 may also be used, although 
it is pointed out that JP-4 takes 3-4% 
more space for the same amount of 
fuel. 

A common sump for each engine 
will be located in the wing root section. 
Fuel will be fed from this point to 
each engine by independent systems, 
with a pump in each sump to assure 
flow. Crossfeed will make all fuel 

usable in either engine. Future growth 
versions will probably incorporate wing- 
tip tanks for additional capacity. 

Electrical system is primarily 28 
v.d.c. Where required, 115-v. 400- 

cycle a.c. power will be supplied by 
inverters, and each engine will be fitted 
with a 200 amp. generator supplying 
power at 28 v. Hydraulic system for 
landing gear, power brakes and power 
steering will be 1,500 psi. capacity. 

To assure service back-up to future 
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1 OPTICAL ELECTRONICS [ Space rendezvous^F problem: liow to align for physical 
coupling of vehicles orbiting at predicted speeds of 14,000 miles per hour? Answer: 
Kollsman power optics guidance systems with accuracy potential of one part in 100,000 
miles. □ Other Kollsman optical electronic programs currently in progress include im- 
proved integration of celestial navigation systems with pilot controls in manned space 
vehicles . . . athermal optics for orbiting solar observatories . . . and approach-pattei'n 
recognition techniques for vehicle guidance to planetary landings or space rendezvous. 





Kollsman Instrument Corporation 




BULOVA 

RUNS 

AHEAD OF TIME... 



ON SAFING DEVICE DE- 
VELOPMENT AND PRO- 
DUCTION simply because 
we’ve already delivered over 
31,000,000 S&A devices. Prime 
and sub-contractors can rely on 
sure delivery from Bulova on, or 
in advance of schedule — keep- 
ing comfortably ahead of re- 
quirements for S&A materiel. 

And it may be of no little in- 
terest that Q.R.C. Groups 
(Quick Reaction Capability) 
can, and do turn to Bulova for 
fast, reliable solutions. This is 
familiar ground to our engineers 
— long seasoned in S&A mech- 
anism design and development. 

Programmers, S&A mecha- 
nisms, fuzes, timers, safety de- 
vices, adaption kits, ignition, and 
destruct devices come off the 
smoothly-functioning Bulova 
production line.. .precision-made 
— ready to go. Find out how our 
S&A experience can help your 
organization run ahead of time. 
Write — Bulova Research & De- 
velopment Laboratories, Wood- 
side 77, New York, N. Y. 

INDUSTRIAL/DEFENSE GROUP 

Bulova 
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PRODUCTION 

FACILITIES* 



FOR YOUR PRIME OR 
SUB-CONTRACT PROGRAMS 

H* Engineering, research and development 
si< Metal, plastic and fiberglas fabrication 
% Metal processing, milling and machining 
♦ Casting, stamping, welding 
sft Sub-assembling, painting, upholstering 
sfc Radio and electronics installing, repairing 
sfc Technical publications 

Aero Commander, Inc. offers the services of its fully equipped 
manufacturing facilities ond its experienced production specialists 
for your prime or sub-contract manufacturing programs. 
. . . These capabilities hove made Aero Commander o respected 
name in aircraft manufacturing throughout the world. For 
complete information, write Manager, Contract Sales Department. 


'^'OMMANDEl 
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10 COMMAI 
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MINIATURE ABSOLUTE 
PRESSURE TRANSDUCERS 
15 to 10,000 PSIA 


Model 120 operators. Beech will as- 
sume full sen ice obligations. A supply 
of new. overhauled or re-manufactured 
powcrplants will be available through 
Beech at Wichita and other distribu- 
tion points under Beech cognizance. 

Beech will obtain engines for pro- 
duction airplanes from Turbonieca as 
complete units— including the 9 1 7 eshp. 
Bustan 6. propeller control and gov- 
ernor- cowling, oil radiator, fuel system 
control and related components. 

Turbonieca has approximately 16,000 
hr. running time on the Bastan 6, 
including 5,000 hr. flight time. The 
engine is going into Max Holste Super 
Broussard production scries, which 
should increase its service time con- 
siderably by the time it begins oper- 
ations on the Beech Model 120. It 
probably will start with tiinc-between- 
uvcrhaul of 750 to 1,000 hr. In several 
years, TBO should be more than 2.000 
hr. 

Propellers are lOO-in.-dia. Raticr- 
Figeac (affiliate of Hamilton Standard) 
full-feathering, three-blade type. 

Standard equipment for the engine 
will include provisions for a watcr- 
mcnthanol ni)cction system, although 
Beech currently does not plan to equip 
the powerplant with water injection. 

In comparing the new Model 120 
with the largest airplane in the present 
Beech line-the Model HI 8— the cock- 
pit of the turboprop transport will be 
40% larger, the cabin is 80% larger, 
and the baggage and lavatory section is 
40% larger. Increased capacity was 
provided in a fuselage which is only 
20% longer than that of the HIS. 


Beech Model 120 

Gross weight 

12.500 lb. 

Design takeoff weight. 


Design landing weight. 


Emptv weight 




Over all length 


Height to tip of fin 


l-uselagc outside diamete 


Wing area 


Horizontal tail area. . . . 



.. .58.3 sq. ft. 

Main wheel tread 

16 ft. 8 in. 

Wheel base 

.... 10 ft. -f in. 

Wino loading (takeoff). 

.41.8 Ib./sq. ft. 

Power loading (takeoff). 

. . .6.8 lb./shp. 

Specific fuel consump- 
tion 

.67 lb./shp./hr. 

Normal cruise speed. . . 

325 mph. 

Range with IFR reserve 
325 mph. at 25,000 f 

1 500 mi 



5.000 ft 

2.000 fpm.-plus 


ib, 

5.000 ft 


Takeoff over 50-ft. obst- 

cle . . . .2,700 ft. 

SR422B field length, se 

level . 3, 700 ft. 

Landing over 50-ft obst- 

cle. . . .2,770 ft. 





TEFLON* INSULATED HOOKUP WIRE, -90«C to -f250°C 
MIL-W-16878B, TYPES E and EE 

For Missiles, Computers and Electronic Assemblies 
Miniaturization and complex electronic assemblies are simplified with 
the use of Teflon insulated wire. It is unaffected by soldering-iron 
temperatures, has a low coefficient of friction and will not heat-age 
as it contains no plasticizers to cause failure due to brittleness. Re- 
sistant to chemicals and solvents, Teflon insulated wire provides 
superior dielectric strength with minimum wall thickness. Manufactured 
with silver coated copper conductor in 600 volt and 1000 volt ratings 
in A. W. G. sizes from 32 thru 10. 


600 VOLT AIRCRAFT WIRE T 

high temperature app 


UL-W-7135 


ons requiring su 
circuit reliabili 


A qualified product fo 
solvent resistance, hi| 

Silver coated copper conductor, insulated with Teflon and Teflon-glass 
tapes, covered with a Teflon-glass braid having a Teflon finish. M— • 
factored in * — ** “*“ ‘ ' ~ 
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■ When they say 

■ “low and slow”. 

■ they mean 

■ Mohawk! 


High and fast is fine for the X-15 but, for military observa- 
tion, low and slow is the way to go. That’s how we engi- 
neered the Mohawk— to live in the field with tactical troops. 
A stall speed of only 55 knots gives the Mohawk enormous 
short-take-off-and-landing capabilities. And yet it’s beefy 
enough for rough field, and any weather. 

Mohawk’s maneuverability at low altitudes means shorten- 
ing the time ground fire can be brought to bear and, when 
the looking job is over, the airplane’s two Lycoming en- 
gines lift it at the rate of 3000 feet per minute. Mohawk's 
speed in level flight is 275 knots. Serviceability in the 
field? Grumman made left- and right-hand components on 
the Mohawk interchangeable, including engines, tail sur- 
faces, and undercarriage. Virtually all components are 
interchangeable between aircraft. Engines and many ac- 
cessories can be changed with a minimum of special tools. 
More than 75% of the airplane opens up for maintenance 
in seconds-entirely by hand. That’s Mohawk . . . bug- 
eyed and bustling. 








The SEP 2 is 
of the world’. 


every ten minutes a scheduled aircraft speeds along this lofty highway. It may be Britannia or Boeing 707, 
Viscount or Vanguard, Argosy, Friendship or Comet — but whatever the aircraft, its aids to sure flight and 
punctual arrival are likely to include smiths instruments. Right round the clock, SMITHS are helping to guide 
traffic along the world's air routes ; helping thousands of aircraft to fly fixed courses at fixed altitudes, metic- 
ulously maintained by sensitive yet sturdy equipment; helping them to cover at least two million miles a day. 

Canada Australia 

105, Scarsdale Road, 46/52, Ferndell Street, 

Don Mills, Ontario. Guildford, nsw 


AVIATION DIVISION 

The Aviation Division of S. Smith & Sons (England) Ltd. 


FAA Prepares Initial Suggestions 
For Light Aircraft Simplification 


By David A. Brown 

Pittsburgh, Pa.— Project Little Guy- 
Federal Aviation Agency’s program to 
simplify light aircraft and relieve their 
pilots of much of the physical and men- 
tal strain of flying, especially in con- 
trolled or high density airspace— will 
have its first recommended cockpit re- 
visions ready in December or January. 

Simulator to evaluate proposed cock- 
pit equipment also is expected to be 
in operation in three or four months, 
and industry-developed flight hardware 
may be available by early 1964. 

Project Goal 

Project Little Guy is attempting to 
develop light aircraft controls, cockpit 
layouts and cockpit systems which will 
make both instrument and visual flight 
less demanding on the non-professional 
pilot and, as well, reduce training time. 

At present, the program has been 
divided into four categories: 
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using a modified Beech 18 has increased 
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cost about SI 50, 
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already has undergone 
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soon to undergo 

n official 50-hr. test. 


• Development of flight controls which 
are less demanding on the pilot and 
which achieve coordination normally 

E rovided by the pilot without losing the 
exibility of manually coordinated con- 
trols. 

• Integration of secondary flight con- 
trols (flaps, engine and propeller con- 
trols, etc.) to provide easy, rapid and 
thorough change from one flight con- 
figuration of the aircraft to another. 

• Constniction of a navigation system 
which will place less demand on both 
the time and attention of the pilot. 
A pictorial display system is considered 
almost essential at this time. 

• Development of a simple, low-cost 
method of infomiation presentation and 
communication which will be compat- 
ible with Project Beacon requirements 
and which, hopefully, will be available 
within five years. A study of avionic 
equipment and techniques, developed 
and in use by the military, is planned 
to see which can be adapted to civil use. 

First cockpit design, which may be 
a physical mockup or a drawing, will 
be used mainly to draw comment from 
industry sources, according to Colin G. 
Simpson of FAA's Aircraft Develop- 
ment Service. 

FAA’s plan now is simply to develop 
workable ideas and general wavs of 
solving problems. Then, the aircraft and 
associated equipment industry will prob- 
ably supply the actual hardware and the 
techniques which will make possible the 
accomplishment of the program’s goals. 
Flight Controls 

Primary flight controls, for instance, 
might be changed from the traditional 
stick-and-rudder arrangement to a sys- 
tem which would include a climb and 
descend control, turn control and others 
to perform all functions necessary to 
accomplish a certain maneuver. 

Such a system might even take the 
form of a simple autopilot. 

Idea behind this radical change would 
be to take much of the minute-to-min- 
ute load of simply flying the airplane 
off the pilot and allow him correspond- 
ingly more time to navigate, communi- 
cate or perform other necessary func- 

Revised system also might reduce 
the time needed to train a pilot, by 
lessening the number and degree of 
difficulty of the tasks he would have to 
master. 

While Project Little Guy is not 
primarily a safety program, Simpson 
pointed out, it is expected to make fly- 
ing safer by making it simpler. 

An attempt will be made to integrate 


AN-NAS-MS 

STANDARD 

HARDWARE 

VAST 

INVENTORY ..< SPECIALS 

DELIVERED 
WITHIN HOURS 

Air World Manufacturing, through 
a vast, diversified inventory, and 
battery of specialized quick set-up 
machines, plus flexible tooling 
methods, can supply standard and 
special-type hardware and fasten- 
ers to meet the most critical 
delivery and quality control require- 
ments ... at competitive prices! 

• BOLTS 

• BUSHINGS 

• FITTINGS 

• NUTS 

• PINS 

• SCREWS 

• SPACERS 

• STUDS 

• TERMINALS 
and 

• SPECIALS 

SUPER FAST 
DELIVERY 

is guaranteed because Air World has the 
largest inventory of semi-finished blanks 
in ALL alloys and sizes. 

COMPETITIVE PRICING 

Air World’s superior tooling and manufacturing 
systems, and vast stock on hand, also assures 
the most competitive prices! 

SO QUICK SO RELIABLE 

• 

You Can 
DEPEND ON 

AIR WORLD 

MANUFACTURING 

DEPT. 200 

6235 SANTA MONICA BLVD. 

LOS ANGELES 38, CALIF. 
PHONE: 464-7383 TWX: LA 594 
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SPACE TRAVEL IS A PEOPLE BUSINESS 

While space travel Is a dynamic changing 
art encompassing all types of exotic 
vehicles and eqoipment, "people experi- 
ence" in design and manufacture is of 
the utmost importance in fulfilling the 
critical missions of the space projects 
currently facing our nation. Tomorrow's 
spacecraft will need even further sophis- 
“ 1 “5 professional | 




is absolut 


il. This 


r ending challenge t. 
Pacific Scientific Company. Pacific's 
Aerospace Division, located in the heart 
of beautiful Orange County, is currently 
working on mechanical and electrome- 
chanical components for space and mis- 
sile programs that offer unlimited future 
d advancement for graduate design and 
-"gineers. 

■e qualified men who seek the 
to demonstrate their talents, 
nd design capabilities, write: 
' AEROSPACE DIVISION; 

. Personnel Dept., 
fox 22019. 

os Angeles 22, California 



U. S. Business & Utility Aircraft Shipments 

May 1962 



secondary controls into only one or two 
units rather than leaving them as at 
present, with each individual mecha- 
nism having a separate control. 

For instance, a pilot using the new 
system could place his secondary con- 
trol unit in a "take off" position, which 
would automaticallv lower the flaps, set 
the engine and propeller for takeoff, set 
the trim and perform other operations. 

Later, this control could be changed 
to climb, cruise, descend or land modes 
and in each would automatically set up 
the aircraft for that particular portion 
of the flight. 

As in the development of primary 


flight controls, a study will be made into 
possible loss of flexibility by the use of 
integrated secondary controls. 

Pictorial navigation systems now are 
regarded as the "natural" if not the only 
way of casing light aircraft navigation 
problems. Main stumbling block pres- 
ently is price. Navigation systems have 
traditionally tended to be costly. 

Cost of communication and informa- 
tion presentation equipment also is a 
problem foreseen by Simpson in plan- 
ning Project Little Guy. He feels that 
electronic techniques of communica- 
tions (micromodules, solid state devices, 
etc.) can reduce the cost of such equip- 



B-377PG Designed as Space Vehicle Carrier 


B-377PG, modification of Boeing 377 Stratocruiscr, recently made its first flight at Van 
Nuys, Calif., airport. Aircraft was altered by Aero Spacelincs, Inc., of Van Nuys, which 
plans to offer it as a transport for extremely large U. S. space vehicles, such as the Saturn 
booster. Special midsection adds 16 ft. 8 in. to length. 
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ROPER PUMPS 

for aircraft 




ROCKFORD, 

ILLINOIS 


AVIATION & SPECIAL PRODUCTS DIVISION 


ment to smaller civil aircraft, but that 
development of civil communication 
equipment is being retarded because it 
is not supported bv military research. 

Achievements of Project Little Guy 
in the communications and information 
presentation field must be integrated 
with the requirements of FAA's Project 
Beacon. As a result, there probably will 
be considerable cross-flow of data be- 
tween the two projects. 

Industry’s attitude toward the objec- 
tives of the project has been largely 
wait-and-see. Cost aspects have caused 
concern among airframe and equipment 
manufacturers, who have openly won- 
dered if the simplified system can be 
produced as economically as present, 
traditional control systems. FAA hopes 
that by keeping the system simple, cost 
can be held to present standards. 

Lack of funds has prevented FAA 
from negotiating development contracts 
with industry, but Fiscal 1963 funds, 
amounting to less than SI million, will 
be available within a few months. Con- 
tracts for flight hardware may then be 
signed. FAA plans to have hardware in 
flight test in nine months to a year after 
signing of development contracts. 

Prior to the flight test, simulator 
tests will be conducted. FAA hopes 
to begin simulator tests in three or 
four months, after first modifying an 
existing light aircraft simulator.’ Work 
may be carried on at the National Avia- 
tion Facilities Experimental Center in 
Atlantic City, N. J., the FAA center in 
Oklahoma City, Okla., or a privatelv- 
owned simulator facility. 

As a final step in the project, Simpson 
said, FAA will conduct a broad sales 
program to urge adoption of whatever 
system is finally devised. Advantages 
of the new system will be presented to 
both manufacturers and users. 

Simpson noted that relatively little 
of the total IFR flying now recorded is 
done by general aviation pilots and that 
a great many non-professional general 
aviation pilots seem "scared" of the air 
traffic control system. Only about 30% 
of civil flights now file even VFR flight 
plans, Simpson said. 

Sales efforts will be directed to these 
pilots and to manufacturers, who pos- 
sibly would be able to sell more aircraft 
if they were simpler to fly, he said. 

Further sales effort will be to point 
out that training time will be cut by 
simpler aircraft. 

Total development program originally 
was scheduled to be completed in three 
years, but now may run longer. 

There are no plans to force adoption 
of the system by regulation. Simpson 
said he hoped the new system would be 
accepted on its merit. 

An industry committee "undoubt- 
edly” will be formed, Simpson said, to 
facilitate liaison between industry and 
the FAA. 


NEW CONCEPTS IN HIGH FREQUENCY 
TRANSMISSION Pacific Scientific's 
unique and revolutionary breakthrough 
now makes it possible for better high- 
frequency performance in larger diam- 
eters of rotary electric couplings. 
Pacific's new techniques make it possible 
to get heretofore unobtainable voltage 

1:1 or better with a wave-length-to-ring 
diameter dimensional ratio as great as 
12:1! 


An ideal answer for the coupling of radar 
IF channels through rotary antenna struc- 
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BUYERS’ 

guide 

L A 

^ MODERNIZED • ALTERED • EXPANDED M 


Unique in its coverage of the entire aerospace market, the 1963 BUYERS' GUIDE 
ISSUE has been completely revised to meet radically changing industry patterns. 
Products, systems and services of over 3,000 manufacturers will be listed in one 
easy-to-read section covering satellites, space vehicles, missiles, aircraft, avionics, 
airline and airport equipment, supporting equipment and services. Appearing on 
tinted paper for fast identification and greater readability, this section will contain 
more than 2,000 newly revised categories with names of manufacturers listed under 
each category. 

Greatly expanded editorial reports on procedures for selling to Department of De- 
fense agencies and the National Aeronautics and Space Administration will include 
names, addresses and telephone numbers of government officers concerned with 
aerospace procurement. 

As an advertiser in the BUYERS' GUIDE ISSUE, your company's name, and the 
page number of your advertisement will be featured in prominent bold-face capital 
letters for each of your listings. Of special interest and available for the first time this 
year, are reduced rates for multi-page advertisements. Also available to advertisers 
using one or more pages are l/6th page, black and white advertisements, adjacent 
to product listings. 

Through the BUYERS' GUIDE ISSUE, your sales message will reach over 84,000 
engineering-management buying influences in the $17 billion aerospace market. This 
is your opportunity to give them additional product information at precisely the 
moment when buying decisions are made. 

For details on the many additional features and benefits, contact your local AVIA- 
TION WEEK & SPACE TECHNOLOGY District Manager, now. 
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Said Johann Kepler: "The planets move in elliptical orbits about the sun, and the square of their 
periods of revolution are proportional to the cube of their mean distances from the sun." 

With interplanetary voyages fast becoming a reality, complete information regarding the velocity requirements for travel 
between planets is of vital importance. With these data available, it is possible to analyze propulsion requirements, plan 
ultimate system configurations, and conduct feasibility studies for any particular mission. 

Lockheed Missiles 4 Space Company scientists have actually evolved a rapid-calculation method, utilizing a high-speed 
computer. This has produced literally thousands of orbits, velocity requirements, and elapsed time, for design studies of 
trips to and from both Mars and Venus— every tenth day from now until January, 1970. 

More simple to analyze are many factors which make Lockheed Missiles 4 Space Company a wonderful place to live 
and work. Located in Sunnyvale and Palo Alto, California, on the beautiful San Francisco Peninsula, Lockheed is Systems 
Manager for such programs as the discoverer and midas satellites and the polaris fbm. These, together with research 
and development projects in all disciplines, make possible a wide diversity of positions for creative engineers and scientists 
in their chosen fields. 

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept M-14A, 599 Mathilda 
Avenue, Sunnyvale, California. An Equal Opportunity Employer. 

LOCKHEED MISSILES & SPACE COMPANY 


A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION 

Systems Manager for the Navy polaris fbm and the Air Force agena Satellite in the discoverer and midas 
programs. Other current programs include saint, advent and such NASA projects as ogo, oao, echo, and nimbus: 

SUNNYVALE. PALO ALTO. VAN NUYS. SANTA CRUZ. SANTA MARIA. CALIFORNIA • CAPE CANAVERAL. FLORIDA . HAWAII 
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PRIVATE LINES 


Potez 840 prototype 02, which drew 
large crowds at the National Business 
Aircraft Association meeting in Pitts- 
burgh, will be taken on a "selective 
sales tour" of North America. Aircraft 
will be shown only on request by a 
qualified prospective purchaser. Turbo- 
Might, Inc., of Chicago is U.S. sales 
agent for the French four-engine, execu- 
tive-feeder aircraft. Canadian Pratt &• 
Whitney is making a strong effort to 
sell its PT6A 525-shp. turboprop en- 
gine to the manufacturer and distrib- 
utor of the Potez S40, especially for 
aircraft sold to Western Hemisphere 
operators. Attempt is being made to 
take tlic prototype to Montreal for dem- 

Sinall market potential is foreseen 
for the North American Aviation Sabre- 
liner, but large volume military produc- 
tion has allowed the manufacturer to 
write off most development costs, re- 
duce the learning curve in manufactur- 
ing and offer the civilian version at a 
relatively low price (AW Oct. 8, p. 30). 
Commercial sales may not exceed 25 


Name of the Swiss-American Aircraft 
Corp. and designation SAAC-23 appar- 
ently have been dropped from the new 
Lcar-Jct executive turbojet promotion. 
Aircraft, displayed in partial mockup 
fonn at Pittsburgh, was referred to ex- 
clusively at the Lear-Jct. Aircraft will 
not be offered with optional instrument 
and cabin arrangements. Both are be- 
ing standardized to keep price down. 
All of 1963 production is sold out and 
orders are being taken for 1964 delivery'. 

Single-tail Beech 18 modification, 
developed by Pacific Airmotive Corp., 
Burbank, Calif., features a single tail 
swept vertical rudder and stabilizer re- 
placing the conventional twin tail. 
Termed the Beech Tradewind, it is de- 
signed for gross weight up to 10,200 
lb., also has tricycle landing gear, com- 
pletely faired by retractable doors and 
100-g.il. wing tanks replacing auxiliary- 
nose tank, freeing nose for electronics 
installations and baggage. Complete- 
airplane will be priced at approximately 
$1 55,000 — if customer supplies a Beech 
18, price would be about S75.000. In- 
dications arc that the Tradewind ex- 
perienced some tail flutter in initial test 
flight, requiring re-skinning. 

Fairchild has delivered a total of 34 
F-27 turboprop-powered transports to 
the corporate market, including one it 
uses as a company demonstrator, and 
is scheduling a new production block 
of 12 F-27F versions, of which three or 
four will be delivered to corporate cus- 



VERSATILITY 


small 

reliable 

float 

switch 


Industry requirements for a small, rugged, yet inex- 
pensive float switch for a wide variety of applications 
is met by the Aerotec F203 series. Suitable for top, 
bottom or side mounting, the unit is fully qualified to 
MIL-S-23980 and has been in volume production for 
more than a year. Variations in a duel level sensing 
version are also available. 

The switching element is hermetically sealed and 
capable of handling 1 amp inductive at 28 VDC. 
Immersion of the complete unit in the actuating fluid 
is standard practice with users of the F203 with full 
confidence that all safety requirements will be achieved. 

The broad acceptance attained by this design per- 
mits stocking of standard parts, prompt delivery, and 
a reasonable pricing structure. 

Write Aircraft Equipment Division, Aerotec Indus- 
tries, Inc., Dept.W, Greenwich, Connecticut for 
additional information. 
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AEROTHERM DIVISION Aiiceafl lounges. Passenger and Crew Seating 
INDUSTRIAL DIVISION Dull Collecting Systems, Gas SciuMers. Fans. Slacks 
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ELECTRON! 


ENGINEERS 


CONSIDER THE SWEEP 

OF ELECTRONIC COMMUNICATIONS PROGRAMS AT ITT FEDERAL LABORATORIES 


Microwave Radio Relay / Tropo Scatter / Lunar Bounce / Telecommunications / Digital Communication Systems 
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Czechs Curtail Lightplane Development 


By Edith Walford 

Brno, Czechoslovakia-Czech aircraft 
industry is sharply curtailing its planned 
development of a new scries of light- 
planes. 

Aviation program cutback follows re- 
cent government policy limiting future 
production throughout the country gen- 
erally to a much smaller range of goods 
than that anticipated in the past. 

Skilled labor remains scarce in Czech- 
oslovakia, and the tendency to spread 
available resources too thinly has re- 
cently increased considerably, causing a 
number of key industries to fall short of 
predetermined annual target figures. 
Consequently, the government now is 
taking steps to reorganize output and 
ensure that preference is given to the 
manufacture of commodities which do 
not impose a continuing drain on the 
country’s limited foreign currency and, 
so far as aircraft arc concerned, have an 
export sales potential. 

Officials of Omnipol Foreign Trade 
Corp., Czech government agency in 
charge of export sales of light aircraft 
and aircraft accessories, outlined to 
Aviation Week the general plans 
concerning the aircraft industry's im- 
mediate future within this new pro- 
gram during the Fourth International 
Brno Trade Fair here. 

Only two new aircraft are currently 
being developed— a replacement for the 
high-wing, four-seat L-60 Brigadyr util- 
ity lightplane and a successor to the 
L-40 Meta-Sokol sport and touring air- 
craft, both of which were missing 
among this year’s exhibits at Bmo as 
they have been since 1960. 

Production of both the twin-engine, 
four-seat Aero 145 and the L-60 Briga- 
dyr aircraft was discontinued in the fall 
of 1960, and the Czechs also plan to dis- 
continue production of the L-40 Meta- 
Sokol series, probably between the end 
of this year and the "beginning of 1963, 
according to an Omnipol spokesman. 


Unlike the multi-purpose Brigadyr, 
the new utility model is being designed 
for agricultural use only and if, as is 
hoped, the first prototype is completed 
on schedule, it will be introduced at the 
Fifth International Brno Trade Fair 
next September. 

Aircraft either in the development or 
production stage that will be dropped 
under the new program include the 
following: 

• Small turbine-powered, two-seat heli- 
copter designated the Z-35 for domes- 
tic use and export. 

• HC-103 six-seat version in the Czech 
HC helicopter series built by the 
Moravan Aircraft Works, Ostrokovice. 

• Development of the piston-engine 
V/STOL tilt-wing light aircraft on 
which design work was begun about one 
year ago (AW Sept. 18, 1961, p. 23), is 


however, continuing. It is scheduled to 
make its first flight next year, according 
to an Omnipol spokesman (AW Oct 1 , 
P- 13). 

Four-to-fivc scat L-200D Morava, 
latest improved version in the Morava 
series, was featured prominently in the 
outdoor aircraft section at Brno this 
vear, but an all-wood, single-seat, stand- 
ard class sailplane, the Orlik VT-16, 
built by the Orlican Works, Chocen, 
was the only really new exhibit in the 

Other aircraft shown included the 
now-familiar Z-326 Trener Master: the 
HC-102 Heli-Baby, predecessor of the 
HC-103 helicopter; the all-metal L-13 
Blanik sailplane, in addition to the 
Orlik sailplane, and the L-200D Morava 
aircraft. 

Tire two-scat multi-purpose HC-102 
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BALLISTIC 
MISSILE 
DEFENSE 
AT HUGHES 


Expanding programs: 
a Contracts in ALL phases of BM 
defense — Boost, Midcourse, and 
Terminal. 

a Satellite Defense, 
a Aerospace Defense, 
a Hardened Base Defense, 
a BM Defense Technology— Dis- 
crimination Techniques, Kill Mech- 
anisms. Re-entry Physics and 
Measurements, Laser Technology 
for Defense, Boost Radiation Meas- 
urements. 

a Penetration Aids and Systems, 
a Re-entry Target Vehicles. 


Openings for qualified engineers 
and scientists with demonstrated 
competence in these areas: 

IR and Optics Data Processing 
Propulsion Electronics 
Aerodynamics Radar 
Re-entry Physics 
Guidance and Control 
Nuclear Technology 
Operations Analysis 
Interceptor Technology 
Systems Engineering 
If you are interested, have a degree 
from an accredited university and are 
a U.S. citizen, we invite your inquiry. 
Please contact: 
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helicopter is now being used in Czecho- 
slovakia as a civil and military trainer 
and courier aircraft, and last year the 
Czech national carrier, CSA Czecho- 
slovak Airlines, added several of this 
type to its fleet. Originally, a first pro- 
duction series of 200 was planned. 
However, only between 60 to 80 were 
built, according to Omnipol Sales Man- 
ager Ing. Skocdopole, before production 
was discontinued last fall pending any 
additional orders that would warrant 
quantify production (AW Oct. 16, 
1961. p. 83). 

In addition to a more sophisticated 
interior finish than that incorporated in 
previous models, the L-200D Morava 
shown at Brno this year included two 
major modifications: 

• Three-blade constant-speed V-506 
propellers fitted with deicing equip- 
ment made by the Avia Works of 
Prague to replace the two-blade varia- 
ble-speed V-410 type propellers on the 
earlier Morava scries. 

• Czech-built RKl. 301 radio compass 
first introduced at Brno last year, now 
has been installed to provide the air- 


craft with an all-weather capability. 

Export price of the L-200D model, 
including full instrumentation, is S46,- 
250. 

The Orlik VT-16 sailplane, with a 
low cantilever wing and Plexiglass cov- 
ered cockpit, has been designed for 
standard class service flying. Total of 
150 have been built thus far and de- 
livered to Czech aero clubs. Although 
the VT-16 is intended mitiallv for in- 
ternal use only, an Omnipol spokesman 
says, it may be made available for export 
later, once home market requirements 
are fulfilled. 

With an empty weight of 4S4 lb., its 
maximum flight weight is 704 lb. Span 
is 52.5 ft., length 24.7 ft., height 5.2 
ft. and wing area 138 sq. ft. 

Performance details include a maxi- 
mum glide rate of 1:32-1 at 46 inph, 
minimum sink rate of 1.84 fps. at 39 
mph., and a minimum speed of 38.5 
mph. 

Maximum speed when towed by an 
aircraft is 87 mph., by tow-winch 68 
mph. Maximum speed permitted in 
vertical flight is 124 mph. 


FREE TO 
COMPANY 
OFFICIALS 
LOOKING FOR 
ANEW 
PLANT SITE 



TAILOR-MADE. This confidential re- 
port is not taken off the shelf. It will 
be prepared specifically for you, based 
on the requirements for your new plant 
as you give them to us. Send these re- 
quirements on your business letterhead 
to Commissioner Keith S. McHugh, 
N.Y. State Dept, of Commerce, Room 
21 OK, 112 State St., Albany 7, N.Y. 

Keith S. McHugh, Commissioner 
New York State Department of Commerce 
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IS YOUR COMPANY CLOSING DOORS TO YOU? 


At Honeywell we’ll open the door to 
your recognition and advancement. 

Do you feel you don't quite know what's going on or 
where you're going in your job? Are decisions you 
are responsible for being made for you? Do you feel 
like a small wheel in a big machine — that you never 
see the end result of your work? Is recognition slow 
in coming? 

If you are a good engineer and qualify for one of 
the positions we have open, Honeywell makes you 
this promise: We will provide freedom to create; a 
highly personal atmosphere; time to pursue indi- 
vidual concepts; a chance to work on some of the 
nation’s most important defense projects; pleasant, 
unregimented working conditions; recognition and 
advancement if you deserve it. 


On the opposite page you'll see a list of oppor- 
tunities our recent rapid expansion has created. Look 
it over. See if you qualify. Then write immediately, 
briefly listing qualifications and salary range to: 
William W. Craven, Professional Manpower Staff, 
Minneapolis-Honeywell Ordnance Division, 600 No. 
2nd Street, Hopkins (Minneapolis), Minnesota. All 
replies will be kept confidential and all will be 
answered. 

Honeywell 

AN EQUAL OPPORTUNITY EMPLOYER 


ENGINEERS: 

Current Opportunities 
at Honeywell’s 
Ordnance Division 

Weapons Systems Concepts Analysis 

• Operations Analysis, Economist 

• Operations Analysis, Mathematician 

• Weapons Concepts Analyst 

• Human Factors Engineer 

Weapons Systems Design 
and Analysis 

• Dynamist, Missile Flight Controls 

• Dynamist, Rigid and Flexible Body 
Mechanics 

• Aerodynamist, Acoustics and 
Vibration Analysis 

• Aerodynamist, Re-entry Heat Analysis 

• Dynamist, Trajectory Analysis 

• Missile Structures Analyst 

• Rocket Propulsion Analyst 

Mechanical Design and Analysis 

• Ordnance Explosive Device Design 

• Warhead Arming/Fusing Designer 

• Pyrotechnics/ Explosives Analyst 

Electronic Design and Analysis 

• Solid State and Sub-Systems Circuit 
Designer 

• Electro-optical Circuit Designer 

• Electronic Reliability Engineers 

• Military Power Supply Designers 

• Senior Electronic Staff Engineers 

• Test and Evaluation Engineers 

Military Marketing 

• Contract Administrators 

• Marketing Specialists 
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Publications Received 


Government Contracts Handbook— Gil- 
bert A. Cuneo— Machinery & Allied 
Products Institute. 1200’ 18th St., 
N. W., Wash. 6, D. C. Member Com- 
panies— SI 5.00 per copy, nonmember 
companies— S2 5.00. 375 pp. Inclusive 
coverage of the many phases of govern- 
ment contracting supplemented by bib- 
liographies and reference tables. 

Planning & Design of Airports— Robert 
Horonjeff-McGraw-Hill Book Co., Inc., 
330 W. 42 St.. N.Y. 36, N.Y. S14.50; 
464 pp. Available methods for structural 
design of pavements and drainage. Re- 
lates aircraft performance and charac- 
teristics to geometric design of runways, 
taxiways and aprons; operation of ATC 
and relation to airport capacity. 

Systems Philosophy— David O. Ellis, 
Fred J. Ludwig— Prentice-Hall, Inc., 
Englewood, N. J. SI 3.00; 387 pp. View 
of concepts involved in the engineering 
and management of man-made systems 
and man/machine systems. 

Electromechanical Components for Ser- 
vomechanisms— Sidney A. Davis, Bvron 
K. Ledgerwood— McGraw-Hill Book 
Co.. Inc.. 330 W. 42 St., N.Y. 36, 
N.Y. SI 1.50: 338 pp. Explains poten- 
tiometers. synchros, induction poten- 
tiometers and resolvers, tachometers, 
and a.c. and d.c. servomotors, with de- 
sign features of various components. 

Pulsating Combustion— collected works 
of F. H. Rcvnst— Pergamon Press, Inc., 
122 E. 55 St., N. Y. 22, N. Y. SI 5.00; 
310 pp. Papers presented in chrono- 
logical order with Reynst’s contributions 
to combustion science enumerated and 
reference to papers describing ideas 
given by Professor M. W. Thring. 


The Determination of Orbits— A. D. 
Dubvago-The Macmillan Co., 60 Fifth 
Ave.’, N.Y. 11, N.Y. $12.50; 431 pp. 
Translated from the Russian by R. D. 
Burke, G. Gordon, L. N. Rowell, and F. 
T. Smith, all of the Rand Corp. Pri- 
marily deals with computation of the 
heliocentric orbits of asteroids, com- 
ets, and meteors. 

Electronic Equipment Design and Con- 
straction-Geoffrey W. A. Dummer, 
Clcdo Brunctti; Low K. Lee— McGraw- 
Hill Book Co., Inc., 330 W. 42nd St., 
N.Y. 36, N.Y. SS.50; 241 pp. Tech- 
niques and basic working data necessary 
for constructing electronic equipment 
are recommended. 

Flight Test Instrumentation-edited by 
M. A. Perrv-Pcrgamon Press, Inc., 122 
E. 55 St.. N. Y. 22, N. Y. S8.50; 153 
pp. Papers of the First International 
Flight Test Instrumentation Sympo- 
sium, sponsored by the Dept of Flight, 
College of Aeronautics, Cranfield, Eng- 


Structural Design of Missiles and Space- 
craft-Lewis H. Abraham— McGraw-Hill 
Book Co., Inc., 330 W. 42nd St., N.Y. 
36, N.Y. S12.50; 335 pp. Covers ad- 
vances in field of thermal stress, thermo- 
dynamics, manufacturing technology, 
and structure analysis methods. 

Nonlinear & Parametric Phenomena in 
Radio Engineering— A. A. Kharkcvich— 
John F. Rider Publisher, Inc., 116 W. 
14th St., N.Y. 11, N.Y. S6.50; 208 
pp. Translated from Russian. Discusses 
theory of operation of oscillation in os- 
cillators, development of limit cycles, 
parametric action and related subjects. 



Boom Dusting Demonstrated by Hughes 269A 


Hughes 269A helicopter is fitted with Agricultural Aviation Eng. Co. Span flow boom 
chemicals to act as liquid to permit pumping through separate tubes to orifices on booms. 
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Advanced training 

in your profession 
combined with experience 
in its application 


will enable you to judge 

the opportunity 
for the creative mind 

present in the positions 
listed below 


PRELIMINARY DESIGN ENGI- 
NEERS — Designers with an M.S. 
degree in AE or ME and a minimum of 
5 years design experience with at least 
3 years of conceptual design of manned 
or unmanned space vehicles. Openings 
are available in Preliminary Design for 
work on advanced planning studies and 
proposals. 

SOLID STATE PHYSICIST OR 
CHEMIST — PhD plus at least 5 years 
experience to direct basic materials re- 
search section working in superconduct- 
ing alloys, magnetoacoustics, ultrahigh 
pressure, physics of failure in metals 
and non-metals. 

BIOPHYSICIST — PhD to conduct 
basic research in Bionics. 
ENGINEERING METALLURGIST 
— B.S. or M.S. in Metallurgical Engi- 
neering plus 2 years experience in 
industrial physical materials laboratory 
work to perform laboratory tests in- 
volving physical, fatigue testing and 
metallography. 

SENIOR ENGINEERING METAL- 
LURGIST— M.S. or PhD in Metal- 
lurgy or Metallurgical Engineering plus 
2 years experience in industrial or 
academic physical metallurgical labora- 
tories to perform advanced physical 
metallurgical testing and research. 


CERAMIC ENGINEER — B.S. or 
M.S. in Ceramic Engineering plus 3 
years experience in aerospace industry 
or related fields to perform work in 
refractory materials research and de- 
velopment which includes ceramic 
materials, protective coatings, and elec- 
tromagnetic materials. 

SCIENCE INFORMATION SPE- 
CIALIST — Advanced degree in Library 
Science with an undergraduate degree 
in Engineering or a Physical Science to 
perform work exclusively directed to 
the support of research programs, 
through literature searches, etc. Experi- 
ence is essential. 

SPACE SYSTEMS ANALYSIS — 
PhD's in engineering, physics or mathe- 
matics are needed for work on ad- 
vanced scientific and military space 
projects. These assignments will involve 
conceptual design studies which will in- 
clude feasibility studies, evaluation of 
system requirements, and evaluation of 
various approaches. The individual will 
not only be responsible for performing 
such work himself, but will also be ex- 
pected to coordinate studies by groups 
of technical specialists. In addition, he 
will make customer contacts and main- 


OPERATIONS RESEARCH ANA- 
LYSTS — Operations Research and 
Systems Analysis (For Space Systems) 
— Individuals with desire to do broad 
conceptual analysis in the need for, 
requirements for, and the determination 
of capabilities of proposed systems to 
meet future space needs. Advanced de- 
grees and experience in systems think- 
ing desirable. 

SENIOR AEROSYSTEMS ENGI- 
NEERS — M.S. and PhD's in EE and 
Physics who have experience in one or 
more of the following: 

Radar and Microwave, Data 
Processing and Data Correlation, 
Infrared and Optics, Counter- 
measure Techniques 
to perform research and development 
on contracts involving air and space 
vehicles, ground installations involving 
radar cross section techniques, and 
reconnaissance data processing. 
AERODYNAMICS ENGINEERS — 
B.S., M.S. or PhD to conduct theoreti- 
cal and applied studies in the area of 
supersonic and hypersonic compressi- 
ble, viscous, real gas flows. This work is 
directed toward the complete appraisal 
of the aerodynamics of re-entry of 
orbital and space vehicles. 


About General Dynamics / Fort Worth: 

Virtually the entire spectrum of engineering and scientific 
disciplines and skills is encompassed in the Engineering 
programs, which support the National Space Effort. 
Pioneer in the technological development of the South- 
west, General Dynamics/Fort Worth is continuing this 
role in the era of aerospace. 

Project activities range from data acquisition and proc- 
essing systems to logistic systems; from low speed to 
hypersonic advanced-wing vehicle systems; from satellite 
systems to space radiation effects studies. Laboratory and 


test equipment supporting the programs include: com- 
plete electronics, nuclear, and lest laboratories; a hyper- 
thermal research facility; an ultra-high-pressure physics 
laboratory; both special and general purpose computer 
facilities. 

General Dynamics/Fort Worth offers a hospitable 
locale, with a mild, even climate and abundant recrea- 
tional-educational facilities, in a community of 400,000 
population. For additional information concerning the 
above openings, write Dept. 3-8, General Dynamics/Fort 
Worth, P. O. Box 748A, Fort Worth, Texas. An equal 
opportunity employer. 


GENERAL DYNAMICS | FORT WORTH GIIIIIIIID 
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WHO'S WHERE 


(Continued from page 23) 

Changes 

Bernard Strassburg, head of the newly 
established Office of Satellite Communica- 
tions, Common Carrier Bureau, federal 
Communications Commission, Washington. 
D. C. 

Howard W. Krcincr, director. Operations 
Evaluation Division of the Operations Eval- 
uation Group, Center for Naval Analyses. 
Arlington. Va. 

Richard ). Wood, assistant weapon 
system manager. Beech Aircraft Corp.’s 
Aerospace Division, Wichita. Kan. 

Carl H. Amine, Jr., senior operations 
analyst. Defense Analysis Center. Stanford 
Research Institute, Menlo Park. Calif. 

Col. Robert W. Van Wert, director. 
Directorate of Supply and Maintenance, 
Army Missile Command, Redstone Arsenal, 

Winfield G. Wagencr, manager. Techni- 
cal Services, International Operations Sec- 
tion of Varian Associates, Palo Alto, Calif. 

Charles O. Miller, special assistant to 
tile Director of the Might Safety Founda- 
tion, New York, N. Y. 

Dr. Kenneth G. Ilalvorscn, technical di- 
rector, Beckman Instruments. Inc., Fuller- 
ton. Calif. 

Andrew Williams, cost reduction mana- 
gcr-Apollo, Lockheed Propulsion Co., Red- 
lands, Calif. 

Richard W. Lindgren, executive assist- 


ant, Hughes Aircraft Co.’s International 
Group, Culver City, Calif. 

Paul M. Hachigian, director of engineer- 
ing. International Electric Corp., Paramus, 
N. J., a subsidiary of International Tele- 

S hone and Telegraph Corp., and George S. 

laiiksch, director. Development Division 
of International Electric Corp. 

James L. Clark, manager of AN-MPQ-32 
weapons-locating radar program, Eastern 
operation of Sylvania Electronic Systems, 
Waltham, Mass., a division of Sylvania Elec- 
tric Products. Inc. Other Eastern opera- 
tion appointments: Richard R. Fidlcr, as- 
sistant director of engineering; Daniel J. 
Crowley, marketing manager. 

Robert L. Kirby, associate department 
head. The Mitre Corp.’s Systems Integra- 
tion Office. Bedford. Mass., and Dr. David 
F. Votaw, Jr., associate head of the Eco- 
nomic Factors Department. 

Jack Shaver, manager of International 
Programs. Douglas Missile & Space Sys- 
tems Division. Santa Monica, Calif. 

Thomas II. Pretorius. central regional 
sales manager, Northrop Space Labora- 
tories. Dayton, Ohio. 

Capt. J. II. Terry (USN. ret.), quality 
control manager. Granger Associates, Palo 
Alto, Calif. 

Harry W. Scndlo, manager of manufac- 
turing. Standard Products. Inc., Wichita, 
Kan., a subsidiary of Electronic Communi- 
cations, Inc. 

Dr. John I-’. McCarthy. Jr., assistant 
chief engineer for space tcchnology-Apollo 
engineering. North American Aviation’s 
Space and Information Systems Division, 
Downey, Calif. 


Daniel R. Fisher, assistant manager, Sur- 
face Armament Division, Sperry Gyroscope 
Co., Croat Neck. N. Y„ and Donald E. 
Lange, director of marketing, Sperry's Air 
Armament Division. 

Henry H. Hovland, district manager. 
The Marquardt Corp.’s Washington, D. C.. 
office, succeeding E. G. Rilcv, resigned. 
Also: Marquardt nas established a corporate 
field office at Houston, Tex., and appointed 
James E. McHenry, field office manager, and 
Paul J. Papanek, corporate sales manager. 

Harry' L. Thurman, deputy director of 
special products. Systems .Management De- 
partment, Westinghouse Defense Center, 
Baltimore, Md. 

Dr. George H. Lee, chief of ground war- 
fare technology, Minneapolis! loneywcll's 
Research and Development Planning and 
Management Activity, Military Products 
Croup, Washington, D. C., and Murray 
Grevson, staff scientist. 

Joseph L. Borden, director of engineer- 
ing, Vernistat Division, Pcrkin-Elmcr 
Corp,, Norwalk, Conn. 

Robert J. Baumann, manager. Spinco 
Division of Beckman Instruments, Inc., 
Palo Alto. Calif., and Louis B. Horwitz, 
manager. Systems Division. Fullerton. 

Kenneth E. Cochran, assistant manager 
for operations. Department of Engineering 
Physics. Battellc Memorial Institute. Co- 
lumbus, Ohio. 

George P. Bates, Jr., deputy director of 
the Federal Aviation Agency's Aircraft 
Development Service. 

Ernest Stern, manager. Sensor Depart- 
ment. Spacecraft Organization, Lockheed 
California Co., Burbank, Calif. 


RELIABILITY SERVICES 

in me pan 



Utilize a single organization capable of plaru 
implementing all phases of reliability. 

United Testing Laboratories' reliability engineering H 
plemented by extensive facilities, provides a total program capa- 
bility-planning, organization, documentation, performance, 



UNITED TESTING LABORATORIES a division of United ElectroDynamics, Inc. [ 
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. . . challenge . . 

The CHRYSLER Corporation SPACE Division 
was born of experience extending over a decade 
in the research, design, development, fabrication, 
assembly, test, and launch support of large liquid- 
propelled missile systems and space boosters. 

Because of this experience. CHRYSLER 
SPACE Division was established to engineer, pro- 
duce. checkout, and static test the first stage of 
NASA's Saturn C-1 rocket, and to assemble and 
launch the entire C-1 space vehicle. To these 
tasks was added responsibility for product im- 
provement and advance engineering. 

CHRYSLER SPACE Division now is seeking 
engineers and scientists with the talent, enthusi- 
asm. and technical proficiency to fill key positions 
in this growing new Division. 


with a future . . . 

Consider these added values of a career with 
CHRYSLER Corporation SPACE Division: 

• Association with top technical minds. 

• Excellent career advancement potential. 

• University facilities for advanced study. 

• Pleasant living in 3 choice Southern locations. 

If you have engineering experience in re- 
search. preliminary design, test or development 
in the areas of AERONAUTICS. ELECTRONICS. 
SYSTEMS. LIQUID PROPULSION. RELIABILITY 
or STRUCTURES, or applied experience in 
MANUFACTURING. PLANT ENGINEERING or 
QUALITY CONTROL, send your resume in confi- 
dence to Personnel Department. P.O. Box 26018. 
New Orleans 26. La. 


CHRYSLER CORPORATION SPACE DIVISION 

CAPE CANAVERAL, FLA. HUNTSVILLE, ALA. NEW ORLEANS, LA. 

An Equal Opportunity Employer 



Two major task areas are of 


ADVANCE 

ENGINEERING 





establish system requirements and 
feasibility for developing design con- 



Aeroballistics— concerned with dy- 
namics and trajectory analyses, aer- 
odynamic heating, staging studies, 
aerodynamics, and flight evaluation. 
Preliminary Design— establishes 
configuration feasibility to meet 
mission changes and future mis- 

quirements. 

Future Systems Analysis— studies 

tion of tradeoffs between various 
parameters as well as projected 
availability of new and higher per- 


PRODUCT 

IMPROVEMENT 

These programs provide for 
assignment involving the major ele- 
ments of the structural, mechanical, 

complete or partial feasibility stud- 
ies. design, development, analysis, 
and testing. Tasks also are initiated 

instrumentation, and automatic 
checkout. Component product im- 
provement tasks will be performed 
to correct design deficiencies and 
marginal conditions detected in the 
evaluation and lest programs. 

CHRYSLER CORPORATION 
SPACE DIVISION 

An Equal Opportunity Employer 


EMPLOYMENT OPPORTUNITIES 


SIKORSKY 

offers responsible positions 
for technically qualified 


AERODYNAMICISTS 

for research and development 
assignments in areas of: 

AEROELASTICITY 
VIBRATIONS 
FLOW CONTROL 
STABILITY AND CONTROL 
INDUCED FLOW FIELDS 
PERFORMANCE PREDICTION 

as related to . , , 

ADVANCED ROTARY WING CONFIGURATIONS 
AND OTHER VTOL AIRCRAFT 

GRADUATE STUDY OPPORTUNITIES: In addition to an attractive 
professional environment, Sikorsky Aircraft offers engineers 
the opportunity to earn advanced degrees through a corpora- 
tion-financed Graduate Education Program. These programs 
are available at Yale University, New York University, Rens- 
selaer Polytechnic Institute (Hartford Graduate Center), Co- 
lumbia University — among others. 

to Mr. 1 . J. Shalvoy, Personnel Department. 


Sikorsky Aircraft g....™ 
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GARRETT-AIRESEARCH 

has immediate openings 
in expanding aerospace programs 


Environmental Systems Test Engineers 

A responsible position is open in total system testing of space environ- 
mental control systems. This position requires a minimum of 3 years 
component, subsystem or system test experience in sophisticated test labo- 
ratory. Must understand system llexibility from safety standpoint. Work 
involves high pressure pneumatics, fluid and gaseous flows. Degree or 
equivalent essential. 

Design Engineers & Checkers for Space 
Environmental & Cryogenic Systems 

Openings exist for experienced board-type designers and checkers for 
work on complete environmental control systems, heat exchangers, 
pneumatic valves, CO3 absorbers, ducting, etc. Degree required and 
cryogenic and pneumatic valve experience is highly desirable. 

Design Engineers & Checkers, Electromechanical 

Work on highly loaded gear trains, servomechanism systems for gear 
boxes and actuators. Requires a strong background in electromechanical 
board design, with emphasis on high temperature materials and require- 
ments. B.S.M.E. or equivalent required. 

Heat Transfer Development Engineers 

Involves work on sophisticated heat transfer devices for space and air- 
craft environmental control systems. These precision systems require 
knowledge in manufacturing processes such as forming, welding and 
brazing. B.S. required. 

Preliminary Design Specification Writers for 
Environmental Control Systems 

Involves review and analysis of customer specifications for space and air- 
craft environmental control systems. Includes some specification writing. 
Engineering degree is highly desirable and a minimum of a 2 year engi- 
neering education is essential. 

Aerodynamicists 

B.S. to Ph.D. level aerodynamicists required for advance work in high 
speed radial compressors and turbines. Involves many new, as well as 
standard, aerospace applications using broad range of working fluids. 

Stress & Vibration Analyst 

B.S. to Ph.D. level needed for work on turbine and compressor design 
problems, cast and sheet metal structures, pressure vessels, critical speeds 
and temperature analysis. Knowledge of experimental techniques and 
problem solving with electronic computers is highly desirable. 

• Garrett is an equal opportunity employer 

Please send complete resume to 
Tom Watson — Department 2 


Al RESEARCH MANUFACTURING DIVISION 

9851 So. Sepulveda Blvd., Los Angeles 45, California 



OPPORTUNITIES 
1 IN DENVER 



The USAF TITAN II ICBM 
program and other advanced 
concepts in the missile 
and rocket booster fields have 
created immediate career 
opportunities in: 
• AERODYNAMICS 
• GUIDANCE & CONTROL 
• PROPULSION 


Appropriate engineering degree 
plus experience required. 
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fluid dynamic/ 001 "" S “" ls,icSl insulatlon - 
INSTRUMENTATION <BS. MS). Design 
and develop mstrumeniafion to obtain data 

mechanisms. Design and develop process 
PR^ESSJNGINEEmNGias, MSl.^Do- 
lant and rocket manufacturing. P ° P6 

TEST ENGINEERING IBS, MS). Build 

and analyze^ static firing test stands and 
= '" n ' d 

ACOUSTICAL PHYSICS (MS. PhD). Ana- 

lyre behavior of burning rockets under 
ca klj Ui t !o n Systems* to r *p r o’g r am m i ng "com 0 

STATISTICS (MS, PhD). Apply statistical 
methods io quality control, refiability, re- 


® Allegany Ballistics Laboratory 

OPERATED BY HERCULES POWDER COMPANY 
FOR BUREAU OF NAVAL WEAPONS 


Chemical, Mechanical, Aeronautical, Electronic 
Engineers/Chemists/ Physicists/Mathematicians 

At ALLEGANY BALLISTICS LABORATORY, operated by 
Hercules Powder Company for the Navy since 1945, 
wide ranging R & D programs are aimed at advancing 
the state of the art in all phases of rocketry, to meet 
the need for hotter propellants and a new order of 
precision in guidance and control. □ This is a stimu- 
lating, interdisciplinary effort. The scientist and Engi- 
neer at ABL works in close collaboration with specialists 
in many other fields, In an invigorating atmosphere of 
success. Past achievements include: Deacon, Talos, 
Terrier, Nike rockets and boosters: last stage motors 
for Polaris A-2 and A-3: the ALTAIR motor, which has 
furnished critical upper stage propulsion for over 50 
successful launchings of satellites, space probes and 
test vehicles. □ Previous rocket experience is not essen- 
tial for many of these positions. Demonstrated capa- 
bility in your discipline is the prime criterion for an 
assignment in one of the areas below. 
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WHERE 
T O HE Y 

How To Get Things Done 



Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


FOR SALE 

LEASE OR LEASE-PURCHASE 

Specially engineered, long range, high payload 

1049H SUPER CONSTELLATION AIRCRAFT 


• Most economical long-range, high-payload aircraft available 

• Special engineering on aircraft permits payloads of 45.000- 
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THE 

RELIABILITY 

OF 

CRITICAL 

COTTER-PINNED 

CONNECTIONS 

WITH 

ESNA’S 


NYLON INSERT SELF-LOCKING CASTELLA TED NUTS * 





(Made to new MS17825 (WEP) and MS17826 (WEP) Std’s.) 


Even without their cotter pins installed, ESNA’s "Fail- 
Safe'' Nylon Insert Castellated Nuts provide longer 
vibration life than standard AN castellated nuts with 
cotter pins. 

OVER TWICE THE VIBRATION LIFE-Aided by the vibra- 
tion damping action of the famous red nylon locking 
insert, ESNA self-locking nuts with cotter pins installed 
provide over twice the vibration life of counter part AN 
castellated nuts with cotter pins. They are dimension- 
ally interchangeable with AN 310 and AN 320 parts 
and their performance is spelled out by two new stand- 
ards, MS 17825 (WEP) and MS17826 (WEP). 

"FAIL-SAFE" EXTRA— What's more, an unusual "fail- 


safe” extra was revealed by laboratory tests to destruc- 
tion: even when threads were deliberately stripped 
upon installation, the new ESNA parts consistently 
withstood vibration loosening for extended periods 
of time. 

For a set of standard drawings with complete dimen- 
sional and performance details of the new ESNA castel- 
lated nuts, or samples: write to: Dept. S76-1025. 

0 ELASTIC STOP NUT 

CORPORATION OF AMERICA 

2330 VAUXHALL ROAD, UNION, NEW JERSEY 





